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IjAbt year's (iecision of the eonnoil of 
tJic American Association shows clearly 
till' (IcMriibility of distinguishing between 
tile work of the various sections and that 
of Ibe more technical, scientific societies 
wbii'b iiii'cl in conjunction with the asso- 
ciation By leaving the presentation of 
siiccial papers on research topics to the 
Anieneaii I’hysical Society our section will 
111 fiitiiie pay more attention than hereto- 
fore to the discussion of general topics and 
by joint se-ssioiis with other sections 
stirnglhen the. in recent years, sinnewhat 
neglected (ica ti(-t«een physics and allied 
.sciences There is an abundance of gen- 
eral siilyects from w hleh to choose. 

For e.'caniple. during the past few years 
a renewed interest has bien shown, espe- 
cially by high school teachers, in the teach- 
ing of physics— leading in the course of 
events to the so-called “new movement 
among physics teachers," new only in so 
far as it is an organized effort to improve 
the teaching of the subject in the high 

Your speaker has followed this move- 
ment with great interest, hoping that some 
definite reform might he accomplished by 
it ; but it must be admitted that, as far as 
actual improvements in those high schools, 
where such improvements are most needed, 
are concerned, the progress has been very, 
very slow. The strongest censure which 
• Adilreas ol the vice president and chairnian of 
Sociion B — Bhyaic^ Amcripaii ARHOciation fnrthf 
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ean be made u that, while there is no lack 
of criticiim in a geikeral form, as: "The 
couwe is too mathematical,” or "The 
conree oontains too many topice” no clear- 
out, definite propowtion for reform has 
yet been made. For eaample, we have 
waited in vain for an answer to the ques- 
tion I ‘ * Which mathematical relation should 
be omitted!” or, “Which topics seem su- 
perfluous!” Most of the better high 
school teachers have not changed theii- 
course. Why should they do so! We 
have statistical data showing that over 90 
per cent, of the studenta in the larger 
Michigan high schools, after having taken 
phyaios, which is a required study, declare 
that they would! elect the subject if allowed 
free choice. But doubtlees statistics could 
also be produced showing the opposite 
effect upon students' in other schools and 
under other teachers. 

There haa been considerable hesitancy on 
the part of the college professor to interest 
himself in this question ; but within the last 
year or two a change has taken place, and 
it is a hopeful sign that section B is to 
have a disoussion on educational problems 
during this week. Let us hope that some 
positive results may be reached, The de- 
eisiou as to how physics should be taugd>t 
rests Anally with those men who know the 
subject, underatand the spirit of sci- 
ence and for this reason are the only 
judges of its characteristic eduoatianal 
vidue. Leaving the discussion of the 
teaching of physios in onr high schoola to 
onr session on Friday, I wish to speak 
upon a subject seldom touched upon in 
our former discussions: “The Teaching of 
Physies in our Colleges and Universities.” 

Many of us have heard the amusing re- 
mark: “The worst teacher is the college 
professor,” a remark which always meets 
with the hearty approval of unripe high 
school teachers and arouses an unfortunate 


antagonism, instead of leading to a helpful 
cooperation between eoUege and Ugh sduxA 
men. No matter how much importance we 
attribute to the new movement or to such a 
sweeping statement as the one just men- 
tion^, may not we eoUege professors in 
the end be beld responsible for the condi- 
tions in the Ugh sidsools! Or to be spe- 
cific: “May not the preparation which we 
give future teachers be faulty!” and “May 
not OUT own teaching bo capable of im- 
provement!” I believe both these ques- 
tions should be answered in the affirmative. 

1. My first proposition is then : The sys- 
tem of the teaching of physics in many of 
our colleges and universities is more 
adapted to train professional physicists 
than future high school teachers. I take 
for granted that the two should receive a 
different training, a statement with wUch 
many of you will doubtless not agree. For 
my own part, I believe that the ideal high 
school teacher is one who has pasMd 
through a complete and thorongdi gr^uate 
ooune. However, we are not talking about 
ideate, but about conditions which actually 
confront us. At the present time the great 
majority of our high school teachers do not 
go beyond gradnation, and I would deplore 
any attempt to crowd so mucty>hy8ioa into 
the undergraduate course, th^tte pbyii- 
cist whom we may finally turn out tacks 
the general culture wUoh an undergrad- 
uate oontae should give. We can hardly 
demand that an undergraduate spend more 
ttms from 80 to 24 semeeter hoUia in the 
department of physics, even if he expaett 
to teach the subject in the high sebooL 

Id many of our inatitutioiui an elemen- 
tary course te given, reqrniring Ihe knowl- 
edge of very little mathematittf. Af||^ 
passing this the student is turned loose on 
advanced studies, often hi^ly speoialised 
mathematicid conises. By ttm time ot 
gradnation he will hare lost a generitl 
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insp of the subject which he might haTe 
had before, but probably never acquired. 

We should emphasize more problem 
work in connection with the elementary 
course. An utter helpleamess of many 
higher classmen in attacking elementary 
problems is not unusual. The laboratory 
work given with the elementary course is 
frequently quite insuffloient, and a some- 
what advanced course, not in special lines, 
but covering the whole field, will do an 
untold amount of good. Finally there 
should be a general review of the whole 
■object from a higher point of view than 
is possible in the elementary course. Cal- 
oulua might be a required study for this. 
At this point subjects might be trdien up 
whieh have been omitted in the first course, 
the treatment could be more thorough and 
more exact. I believe that the introduc- 
tion of such an advanced course would also 
have a good influence upon the first course. 
Now we feel too much under an obligation 
to present os large an amount of informa- 
tion as can be crowded into two semesters. 
If we know that those who are interested 
in oitr science can obtain a knowledge of 
the leas common phenomena later on, these 
might he omitted at first and the elemen- 
tary oourse could be made more thorough 
in what it toaehee. Several text-books on 
university physios contain so much ma- 
tnriid and a good deal of it presented from 
sueh an advanced point of view, that they 
can nnt he covered the first year. The 
more dUDonh topics might well be reserved 
for stWh f eourse as ,I propose. Finally, 
every teaober at phj^cs idumld be ac- 
quainted with the history of his science. 
The gross ignorance among some physics 
teoidien of the development of physical 
Uteories and of the work of the intellectual 
giimta, to whom mankind is indebted for 
It* prannt ciTilizati(m, is appalling, 

<4 eonrse of study, as outlined, would not 


require more than 24 semester hoars. I 
might add that, where time allows, 1 would 
advise future physics teachers to take also 
a course in meteorology, a short course in 
dynamo-electric machinery and an elemen- 
tary course in instrument-making, bU of 
which might properly be given in the phys- 
ios department. It is my firm belief that 
such a graded course will prodnoe teachers 
to whom we may leave without hesitancy 
the question as to how physios should be 
taught in the high school. I have nothing 
to say about those people whom an incom- 
petent school Itoard appoints, though they 
had never more than a one-year ’a elemen- 
tary training We university teachers can 
certainly not be held responsible for their 
failure. What a pity that we can not pre- 
vent such men and women from experi- 
menting upon our children. - 

It is a hopeful sign that from year to 
year a larger number of students stay with 
us after graduation or return during sum- 
mer school to pursue graduate studies. It 
shows a slowly growing recognition of the 
fact that teaching is a profession and that 
professional knowledge in the chosen line 
of work is necessary even for high school 
teachers. Such knowledge can only be ac- 
quired by graduate work in thiiFline, t. «., 
in our case, in physics. An undergraduate 
course, as outlined above, is certainly not 
antagonistic to this spirit; yes, may it not 
raise the standard of our graduate work! 

I am fully aware of an objection to my 
scheme and appreciate its force. Ton may 
a*; "Do yon wish to prevent the pro- 
fessor in the small college, where the main 
object is to train teachers, from giving 
any graduate work}” I must admit, 
tiiough very rductantly, that such is the 
case, provided that the college in question 
is unable to famish a sufficiently large in- 
stcuotional staff. If it is a question be- 
tvMea one or two (graduate courses and a 
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Bwwfal rfview oourae, I believe the latter 
Aeuld be given. While it may be more 
interesting and profitable for the profeaaor 
to teach the advanced sabjecta, be ahonld 
subordinate his personal wishes to the effi- 
ciency of the ccdlegc. If he be fortunate 
enou^ to discover an exceptional man, ia 
it not bert for the latter to go to an institn- 
tion affording larger facilities for his fu- 
ture work, to an institution where close 
contact with a number of investigators will 
stimulate and inspire him! Sxich a stu- 
dent will always remain loyal to his old 
college professor and be proud of being a 
graduate of an institution whioh has given 
him a thorough fundamental training. 

1. As was suggested in the earlier part 
of the paper, not alone the college currieu- 
lum of the future high school teacher is 
being criticised, but also our teaching. We 
mud admit that there is and alwaya will 
be room for reform. The best we can do 
is to apply remedies after we have been 
shown dearly just where the trouble lies. 
In education we should not apply patent 
medicine, invented to core general debility. 
Therefore we will not talk about methods. 
It would be on unfortunate condition, end- 
ing In stagnation, were all university pro- 
fesHrs forced to tesch according to certain 
pedagogical rules which suppress individu- 
ality and kill spontaneous enthusiasm. 

I shall be specific and state my second 
proposition thus: “We are far from being 
unanimons in the use of certain terms and 
frequently employ the same term to deeig- 
nate two entirely different physical quan- 
tities." This means that we do not pay 
Miough attention to the very things which 
make pfayaics so valuable aa a training of 
the mind, namely, dearness of thinking 
and aceuracy of expresnon. 

Let me dte the moet flagrant oases: 

<». What is pressure! In eveiy-day usage 
it is a force, pure and simple, is illustrated 


by the claado problmn: How large a pres- 
sure is exerted upon a vertical wall by a 
beam leaning against it! Leaving this in- 
terpretation entirely out of consideration, 
is pressure the force, acting upon unit area, 
, or, the force per unit area, i. e.. a force 
divided by an areal In other words : Has 
pressure the dimensions of a force or not 1 
Both definitions are doubtless taught, but 
if we assume the fonner to be correct, then 
in our formula 

f=i>a 

A does not represent an area, but the twta- 
her of units of ares upon whioh the force 
oota. Of course I assume that P stands for 
pressure. 

But if we do this, we get into trouble 
when we discuss the work done upon or by 
a gas. For in the equation 

W=:PV 

the T wouid no longer represent a volume, 
but a length. In fact, as soon as we speak 
of the action of a gas, we discard the foree 
and substitute for it the abstract concept 
of the proportionality factor P between 
foree and area. This abstract idea, which 
most of ns call pressure, is nevertheless a 
real phydeal quantity. 

I believe the greatest difficulty to the 
b^ner in physics arises at the very 
moment when be is confronted with sndi 
an abstract physical quantity, s. g., ac- 
cekratiMi. He feels suddenly the solid 
ground slipping away from under his feet 
Imd regains confidence only after he has 
manipulatsd this quantity again and again 
in tha solution of problefflsi So it is with 
pressure; we can not blame the student for 
tsying to hold on to his old friend, the 
force,' os long as he poasitdy can. 

Clifford says: “"Vinien that which w» de 
not know how to deal with is described as 
made up of things we do know how tp 
deal wfik, we have that sgnse ol inereaaed 
power whidi is the bssia of all higha 
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picuuies.” We should keep this alwsys 
i» mind in the presentation of our subject, 
bat should not go so far in our wish to 
arouse this higher pleasure in the student 
as to make incorrect statements as the one 
that the pressure coefScient P is a force, 
and the other quantity A in our first equa- 
tion an area. Let us be consistent and use 
the term "pressure” only for one physical 
quantity, and not for two or even three. 
In modern education we find too much a 
tendency to introduce kindergarten meth- 
ods in the high schools; keep them out of 
the college. 

h. In surface-tension phenomena we have 
a very similar case, since the force is ex- 
pressed here by the equation 
F = Tl. 

The capillary constant T is usually 
called "surface tension,” but we may read 
in the same book which gives this defini- 
tion, that the weight of a liquid is balanced 
by the surface tension. The latter state- 
ment, though conastent with ordinary 
usage, does not agree with the former 
definition. All the preceding arguments 
in favor of accuracy and uniformity in our 
teaching apply in this case. 

It is true, it is a hard task to teach stu- 
dents s new meaning of a word which they 
have been in the habit of using in a differ- 
ent, or at least in a much broader sense. 
But are we not successful in making them 
distinguish between mass and weight, 
though the same difficulty arises in this 
easel It is well known that the impor- 
tance of the law of conservation of energy 
was not folly appreciated, until the new 
term “energy” with its definite present 
physical meaning was introduced and we 
stopped talking about the conservation of 
force. 

0. In the chapter on Heat we find sev- 
eral inconsistencies. Every physicist 
knows perfectly well that the term "ab- 


solute temperature” refers to temperature 
measured on the thermodynamic scale. 
Nevertheless, we call the zero of the con- 
stant volume hydrogen thermometer the 
absolute zero and we call temperatures, 
measured from this point and by this 
thermometer, absolute temperatures, We 
even refer to any gas thermometer, no mat- 
ter whether of constant volume or eon- 
.stant pressure, in defining absolute tem- 
perature. There seems to be no other 
remedy but to invent a new name, a tempt- 
ing task for a philologically inclined phys- 
icist. Do not let us make light of onr 
trouble because these different tempera- 
ture scales agree so very closely. They 
are different. A man has not discovered 
the north pole even if he came within a 
few miles of it. 

d. Another example occurs in the com- 
mon expression of quantity of heat as 

The factor c is usually called “specific 
heat.” It is really the “heat capacity of 
the substance” in question and is taken as 
unity for water under standard conditions, 
But it is not a pure number. It has defi- 
nite dimensions, while "specific heat,” de- 
fined as the ratio of the heat capacity of 
the substance to that of water, is a pure 
number; in otlier words, the relation be- 
tween these two thermal quantities is ex- 
actly similar to that between density and 
specific gravity. We distinguish very 
oarefully between the latter two, even 
where the numerical value would he the 

This numerical equality has done more 
than anything else to befog our minds 
about the true nature of a physical quan- 
tity. Next in importance comes our in- 
heritance of terms from old, long dis- 
carded theories. Think of such terms as 
“specific heat" which is not beat at all, 
or "eleetromotive force” which is no 
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force. A diseuioioii of bU misfitting names 
would, however, lead us too far from the 
BUbjeot under consideration. 

e. Though I do not wish to tire yon by 
an enumeration of all examples of inoen* 
eistenoy in our teaching, I can not pass by 
in silence a ease where our lack of accu- 
racy introduces the most serious difficulties. 
It is the indiscriminate use of "lines of 
force,” not alone for "lines of intensity,” 
but also for "lines of induction.” These 
two are very different things, as well in 
electrostatics as in magnetism, and neither 
. the intensity nor induction is a force. 

Let us consider a magnet and the field 
surrounding it. According to the old 
theory of action at a distance there is no 
magnetic disturbance anywhere in the 
space about the magnet, until we intro- 
duce a magnetic pole. Then, it is true, we 
have a force between magnet and pole. 
But this theory has long been overthrown. 
We know now that at every point of a 
magnetic field there exists a certain dis- 
turbance, call it a stress, if you please, 
whose magnitude and direction are given by 
the intensity of the field at that point 
Moreover, the intensity of the magnetic 
field has nothing to do with a force, except 
that we may measure it by the force acting 
on pole strength m according to the equa- 
tion, defining intensity S 
F=am. 

It is usually stated that the lines of force 
show the direction of the intenmty, and 
their number through unit area, drawn at 
right angles to the direction, represents 
the magnitude of the intensity. 

The use of a misleading name is not my 
main objection. The trouble begins at tiiii 
point. After having used lines of force as 
synonymous with lines of intensity, it is 
serenely asserted that the cutting of lines 
of force produces an induced eleotromotivo 
force in a conductor. You know that the 


magnitude of this electromotive foroe doM 
not depend upon the intensity, but upon 
the rate with which the lines of induction 
are out. 

Only very few text-books give the cor- 
rect expression for the induced electromo- 
tive force as 

To write S instead of JB in this formula il 
radically wrong. The numerical value of 
E will be correct, provided the medium Is 
air. The dimensional formulas for tba 
left and right hand sides of the equation 
balance only if we use B. Eveiy experi- 
ment in electromagnetic induction is an 
example of the correetness of this state- 
ment. We all teach that the intensity of 
the field is analogona to a stress, the induc- 
tion to a strain in an elastic medium, both 
being connected by the equation 

No one would tolerate such a confusion of 
stress and strain in meebanios. 

The historical development of linei of 
force is very interesting and explains to a 
certain extent the origin of our troubles. 
Faraday introduced the lines of force, 
but not in the sense of lines of intensity. 
Many quotations from bis writings might 
be given, all showing that he meant by 
lines of force what I have called linea (rf 
induction. For example he says:* 

I have not referred tn the foregoing consldeta- 
^tnu to the view I bare reoentty supported by 
txpetlmsntol orldenM tbnt tiu lines of form, eoa- 
sidered simply ss lepresentsnts of tbs msgastie 
power, ers closed nirras, passing in one part pf 
tbelr course through the magnet and in the other 
part through the space idxait it. TIutt Haes are 
UntHeat m <*«fr natan, quaHtia mi aewwa*, 
hath tetthm the magoM mi uMUat. 

It ia true, Faraday also q^s of lines 
in connection with field intensity, bat here 
he uses venous terns. Tlitis he writes i* 

‘Faraday, "Researches,” Vdl. III., p. 411, 

•“Hessardiei.” Vol. t, p, 411 . ' 
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1 hava uted the phniaee H»ei of wduefttie form 
aad ounei iinet al tome in a geneml eenM rail;, 
Juit ai we tpeak ol linei ot magnetic foroe. 

He does not represent field inten»ty by 
lines. 

Maxwell, howeycr, changed the meaning 
by calling Faraday’s lines of force lines 
of induction and using the term lines of 
force for lines of intensity only. 

And we 1 We use the words sometimes in 
Faraday’s sense, sometimes in Maxwell’s 
sense. We introduce them when speaking 
of field intensity and later on make the 
glaring mistake of asserting that the in- 
duced electromotive force is measured by 
the cutting of lines of force. The Ameri- 
can Institute of Electrical Engineers has 
proposed to call the unit of magnetic in- 
tensity the “gauss”; it seems to be a gen- 
eral understanding, judging from papers 
appearing on magnetic subjects, that it is 
also the unit of induction. Personally I 
prefer to discard the troublesome term al- 
together, but it may be that it has become 
so familiar to the scientist and is so gen- 
erally used in engineering practise, though 
usually there in the meaning of lines of 
induction, that it is too late to abolish it 
altogether. If we must keep the lines 
ot force in our text-books, let us use them 
in one sense only. We rfiould certainly 
stop oonfusing our students about the real 
nature of these two totally different quan- 
tities.* 

I hope to have proven that we lack in 
the presentation of eeveral topics that ac- 
curacy of expression of which in general 
the physicist oin be jusUy so proud, and 
ftat greater uniformity in the use of cer- 
tain terms is very deQrable. Our ideas as 
to the fitness of proposed names for the 
quantities in qne^tm as well aa to the 
choice of definitioiia,may be widely diSer- 
oit Tour speaker clearly realises that 

•Bps sin a paper by Protaaor Fatierwn, 
^’VtiAUgaii teclmle,” SO, Ko. 2, p. 8$, lgo7. 


there is ample room for discussion and that 
the sporadic attempt of a single scientist 
to correct the apparent faults in our teach- 
ing can not better the conditions appreci- 
ably. 

Beforms of a lasting nature can be ac- 
complished and the desired result reached 
in shortest time, only, if definite proposi- 
tions be made by a committee consisting of 
a number of representative physicists 
With their influence behind a reform 
movement of this hind we shall soon reach 
practical unanimity. 

In conclusion, let me assure you from 
my own experience that it is not an ex- 
tremely difficult matter to teach the stu- 
dent to make these fine distinctions between 
different physical quantities. It is true, it 
requires some deep and accurate thinking; 
but the result has always been that in the 
end the subject has become clearer to the 
student and, as I have been assured, even 
more interesting. 

K. E. OUTHE 


TBS SrOLDTJOX OF IXTELLIOSXCS AXO 
ns OBOAXS' 

We recognize two very distinct types of 
physiological functions: (1) activities con- 
cerned with the inner working of the bodily 
mechanism— nutrition, internal regulation, 
etc.— and called vegetative or viaceral func- 
tions; (2) activities concerned with the 
adjustments of the, body to outside, or 
environmental influences. These we call 
somatic functions. 

’These reaction types are, of course, al- 
ways intimately related and interdepend- 
ent; nevertheless, as we ascend the aeale 
of animal life the history of the evolution 
ot both structure and function shows a 
progressive elaboration of each of these 

' Addrus «( the vloe-pmldent and ehsinnsn ol 
SMtion F-— ZCoIogy. Anwricsn AnOdstioo for 
tk* Advsnotment Scienoo, Booton, im 
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two fnnetional systems and differentiation 
from the other, so that in hi^rher verte- 
brates the distinction between them may be 
said to be fundamental both to anatomy 
and to physiology. 

As children we probably considered the 
chief distinction between plants and ani- 
mals to be the ability of the latter to move 
freely about; but one of the first lessons in 
our elementary biology was the correction 
of this notion by the study of sedentary 
animals and locomotor plants. Neverthe- 
less, I fancy that in the broad view the 
childish idea has the root of the matter in it. 
The plants and sedentary animals may 
have their vegetative functions of internal 
adjustment never so highly specialbed and 
yet remain relatively low in the biological 
scale because their relations with the en- 
vironment are necessarily limited to the 
small circle within which they first take 
root, whereas the power of locomotion car- 
ries with it, at least potentially, the ability 
to chooae between many more environ- 
mental factors. It is only the free-moving 
animals that have anything to gain by look- 
ing ahead in the world, and here only do 
we find well-developed distance receptors, 
i. e,, sense organs adapted to receive im- 
pressions from objects remote from contact 
with the body. And the distance receptors, 
as we shall see, have dominated and set the 
direction of the evolution of the nervous 
system in vertebrates, 

Thus arose the animal head, with its 
three important functions of feeding, 
breathing and the recognition of mates and 
enemies. Parker has recently reviewed’ 
in an illuminating way the earlier stages 
in the differentiation of the nervous sys- 
tem and 1 shall not attempt to go over this 
ground again, but will take a bilaterally 
symmetrical segmented animal with a dif- 
feipntiated head end as the point of de- 

< Parker, G. H., Popular Saieueo Jfosttig, 190*. 


parture in an examination of the phylogen- 
etic history of behavior typea. 

On anatomical and zoological gronnda 
zoologists are in the habit of subdividing 
the animal kingdom in the way ronjjhly 
suggested by the accompanying scheme. 
Most of the important groups are naturally 
arranged in two great phyla which have 
apparently been qnite distinct as far down 
as the flat worms. One of these, which we 
may call the articulate phylum, includes 





the segmented worms, crustaceans, spiders 
and insects ; the other phylum, after pass- 
ing through a series of obscure invertebrate 
stages, largely at the present time extinct, 
culminates in the true vertebrates. It may 
be termed briefly the vertebrate phylum, 
and all of its members, from the lowest to 
the highest, are sharply distinguished from 
those 'of the articulate phylum by aeveral 
charaoteriatics, among which is the devel- 
opment of mesodermal gut pouehea. All 
forms above the Enteropueusta have gill 
clefts, either embryonic or adult, which 
likewise develop as gut pouches and a dori 
aal tubular nervous systenr; which is de- 
rived from the mid-doieal ectoderm ai^ is 
separated from the gut bf a suppmrting 
notochord. The articulates, on the ofitcr 
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lumd, have a ladder-iike nervona system 
ventrally of the got and of totally different 
ongin. 

These are illustrations of the nature of 
the data on the basis of which soologists 
ue in quite general agreement in recog- 
nizing the wide divergence of these two 
great phyla of metazoa. 

Now, students of animal behavior have 
recognized also two fundamental behavior 
types among the higher animals. This is 
clearly stated by Yerkes when he points 
out* that the animal kingdom presents di- 
vergent lines in the development of action 
types. 

Certain animali are markedly plastic or valun- 
tary In their behavior, others are as markedly 
fixed or instinctive. In the primates plasticity 
has reached its highest known stage o{ develop- 
acnti in the insects fixity hss triumphed, tn- 
•tinctive action la predominant. The ant has 
apparently sacrifloed adaptability to the develop- 
ment of ability to react quickly, accurately and 
lisifonnly in a certain way. Roughly, animals 
might bo leparated into two clasiee: thoec which 
ate In high degree capable of immediate edapta- 
tloB to their conditions, and those which are 
apparently automatic since they depend upon 
Inrtinotive tendencies to notion instead of upon 
rapid adaptation. 

If time permitted us to develop this con- 
ception, many striking illustrations might 
be cited of the predominance of now one, 
BOW the other, of these action types in 
different animals. The most striking fea- 
ture of such an examinstion is the dis- 
eoveiy that, whila the generalized memben 
of both of the zoologisis’ phyla exhibit an 
extreme development of neither action 
type, thefie foriu which are structurally 
highly apeeialized gmierally have one or 
the other action type also highly devel- 
oped; and in theae eases an arrangement 
of animals according to their type of be- 
havior Mows oloaeiy the dip^letie ar- 

•ifhsnwl of OompanUhf Xtvnlogy and Pay: 
Ohelogy, Vol. IS, IMS, p. 187. 


rangement previously elaborated on purely 
structural grounds. The anatomical basis 
of this harmony is readily apparent when 
the nervous systems of the two phyla are 
compared. 

The central nervous system of the articu- 
lates is fundamentally a segmented ladder- 
like chain of nerve tissue with special gan- 
glionic enlargements in the head related to 
the leading sense organs. It is dominated 
by the general body metamerism and the 
segmental reflex arcs are kept relatively 
distinct by the anatomical configuration. 
Some of the compound and chain reflexes 
are very complex ; yet they tend to follow 
the appropriate stimuli with a mechanical 
precision which is simply an expression of 
the accurate working of a pre-formed 
mechanism. Since this is an inherited 
mechanism, all members of the species 
exhibit similar reactions and these do not 
require expenence for their performance. 
This is instinct. 

On the other hand, the vertebrate nerv- 
ous system is fundamentally an epithelial 
tube, only imperfectly segmented, which 
contains not only direct reflex mechanisms 
of the articulate type, but also a massive 
continuous column of nerve cells and con- 
necting fibers, the reticular formation, 
which is a diffuse correlation center related 
to all of the reflex arcs. In the head there 
are special enlargements derived from this 
(incompletely) segmented reticular forma- 
tion, which make up the greater part of 
the brain in a higher vertebrate. These are 
the special correlation centers or the supra- 
segmental apparatuses of Adolf Meyer’s 
terminology. 

The entire vertebrate plan of nervous 
syatem is totally different from that of any 
member of tbe articulate series and, while . 
adapted to perform stereotyped reflexes 
and instinctive modes of behavior, is also 
eapable of wholly different typ« of reao- 
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tion bused on the functional plasticity of 
the reticular formation and its deriTativea. 
There is, of course, some measure of plas- 
ticity in the behavior of arthropods, e. g„ 
tome ability to learn by experience, and 
they possess some tissue corresponding to 
the reticular formation; but in the broad 
view the distinctions just drawn are cliar- 
aoteristio of the two phyla. 

Without going into further detail, we 
may, then, generalize that the higher in- 
seots mark the culmination of the stereo- 
typed or instinctive type of behavior, while 
the primates represent the culmination of 
the plastic, docile or rational type, and that 
the structural basis of this plasticity of the 
vertebrates is found in the relation of the 
reticular formation of their nervous sys- 
tems to the other elements of the neural 
tube and especially in the suprasegmental 
correlation centers derived therefrom. The 
lower vertebrates are far inferior to the 
higher insects in many respects— often per- 
haps in the very ability to profit by experi- 
ence of which we have been speaking ; but 
their physical organization is such as to 
favor future differentiation in this direc- 
tion, while that of the insects is such as to 
forbid it. Ihus it appears probable that 
the dominance of the vertebrate type was 
foreshadowed far back among the ancestral 
crawling things in which no truly verte- 
brate character was manifest, foreshadowed 
merely by a structural type with different 
latent potencies. 

The arthropod type of organization and 
action system is rigidly stereotyped in the 
race as well as in the individual; i. it 
tends to he transmitted without modifica- 
tion from generation to generation. Its 
pattern ean be changed only by natural 
selection or tome other agency which con 
act through heredity. The more plastic 
vertebrate type is not fixed completely at 
birth by heredity, but its precise form k 


more largely acquired as individual expert* 
ence advances. As mteUigeuce plays a 
progresmvely greater part in the behavior, 
infancy will be prolonged to afford the 
necessary opportunity for the plastic nerv- 
ous system to be shaped in adaptation to 
(he individual needs of the animal. The 
instruments of racial progTesa here are not 
merely natural selection acting through 
heredity, but also docility, social hered- 
ity and organic selection, acting largely 
through intelligent adaptation. 

In the vertebrates the amount of pre- 
formed or inborn organization, both of 
stnictnre and of function, is in general 
greater than in arthropods; but there is 
superposed upon this rigidly predeter- 
mined tissue in higher vertebrates the un- 
specialiied embryonic correlation tissue, 
the details of whose organization are not 
laid down in the hereditary pattern, but 
are individually acquired during develop- 
ment. The ultimate pattern which will be 
assumed by this plastie tissue is largely 
shaped by the exigencies of function dur- 
ing the period of its immaturity and this 
in turn rests upon the nature of the en- 
vironmental factors. In short, the educa- 
tional period is limited to the age during 
which the epigenetic tissue, i. the corre- 
lation centers whose form is not predeter- 
mined in heredity, retains ita plasticity 
under environmental influence. 

Ultimately even the cerebral cortex ma- 
tnrea and lows its power of reacting except 
in fixed modee. Its unq>ecialitod tissue 
—originally a diffuse end eqnipotential 
nervous meshwork— becomes differentiated 
along definite lines and the fundamental 
pattern becomes more or less rigid. Tile 
doeile period is past and, though tiie num 
may continue to improve in the tedmique 
of hk, performance, he ean no longer do 
oreatiye work. He is apt to sty, “The dog 
ia too old to loam new trioka.” Whether 
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tlil( procem ocoura at the age of twenty or 
d^ty yeara, it is the beginning of senility. 
And, alas, that this coagulation of the 
mental powers often takes place so early 1 
Many a boy’s brains are curdled and 
aqueesed into traditional artificial molds be- 
fore he leaves the grades at school. His 
education is complete and senile sclerosis of 
the mind has begun by the time he has 
leanied his trade. For how many such 
disasters our brick-yard methods in the 
public schools are responsible is a question 
of lively interest. 

We who seek to enter into the kingdom 
of knowledge and to continue to advance 
therein must not only become as little chil- 
dren, but we must learn to continui so. 
The problem of scientific pedagogy, then, 
is esMntially this; to prolong the plasticity 
of childhood, or otherwise expressed, to 
reduce the interval between the first child- 
hood and the seoond childhood to as small 
dimensions as possible. 

The docile or educational period of a 
mammal is largely devoted to the progres- 
sive mechanisation of the in-bom plastic 
tissue of the higher correlation centers, %. 
to habit formation, or otherwise expressed 
to the elaboration of acquired automatisms 
and reflexes of the type commonly referred 
to as lapsed intelligence. Much confusion 
has arisen from the failure to distinguish 
these indiividnally acquired automatiams 
from those performed in the hereditary 
pattern, i. e., lapsed intelligence from true 
instinct. 

Now to return from this digression, let 
us consider some data bearing on the phy- 
togeny of the nervona finnotionB in verte- 
brates. We have eommented op(ni the fact 
that the tubular form of the vertebrate 
nervous system presents meohanieal advan- 
tages over the ladderdike fom of the ar- 
ticulates for fte development bj oorrelation 
tissue and that tite parent type tff this 


tissue is found in the central gray and 
reticular formation which borders the gray 
matter in the spinal cord. 

The nervous mechanism of the remark- 
able adaptiveness, the apparent purposeful- 
ness, of the spinal cord reflexes has been 
lucidly explained by Sherrington in his 
Silliman lectures, where he shows that one 
of the chief functione of the correlation 
ceDs of the gray matter (cells of the retic- 
ular formation type) is the elaboration of 
a single final common path adapted to 
serve, as occasion may requite, a large and 
variable number of receptors and afferent 
paths. Although this apparatus reacts 
largely in a fixed and invariable mode de- 
pending on the interaal connections of the 
neurones of which it is composed, never- 
theless it possesses a certain amount of 
flexibility growing out of a variable internal 
resistance at the synapses, or points of 
physiological union of one nerve cell with 
another, and particularly the modification 
of tbia resistance by practise or habit. 
This modifiability is not per te evidence of 
anything psychic: for we find it in unicel- 
lular animals and plants with no nervous 
system and even in many dead meohan- 
jems; yet this feature ia the point of de- 
parture for those higher types of correla- 
tion centers which serve as the organs of 
mind par excellence. 

In the head end of the neural tube there 
is an obvious tendency for the peripheral 
nerves serving a single function to con- 
verge just before or just after they enter 
the brain so as to reach a single primary 
center. This concentration of fnnctional 
systems is obviously advantageous in facil- 
itating the distribution of afferent impulses 
to their proper motor organs, especially 
the total reactions so characteristic of ver- 
tebrate life as distinguished from the seg^ 
mental reflexes oharaeteristie of worms and 
insects. The. enlargement of these primary 
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seiMory centers, which sometimes attain to 
enormooB size, does not imply any mow 
highly developed psychic powers than 
those of allied species with smaller brains; 
but rather a higher elaboration of certain 
reflex activities only. 

The same is in large measnre true of cer- 
tain suprasegmental or secondary correla- 
tion centers. Thus, each one of the organs 
of higher sense discharges its afferent im- 
pulses into a massive primary receptive 
center and this in tnm transmits it to cor- 
relation centers of the second, third and 
higher orders, where these nerve impulses 
are bronght into relation with those from 
other sense organs and with the appropri- 
ate efferent pathways to the muscles or 
other organs of response. The correlation 
centers of this sort, which make up a large 
part of the thalamus and midbrain, are 
derivatives of the formatio reticularis tis- 
sue and are functionally of the same type. 
They permit of wonderfully complex dis- 
criminative reactions and are more readily 
modifiable by experience than are those 
of the apinal cord and medulla oblongata. 

There is another type of highly devel- 
oped correlation center whose psychic 
value is still less than the sensori-motor 
stations of which we have just been speak- 
ing. I refer to the central mechanism of 
what Sherrington calls the proprioceptive 
system.* Of this the cerebellum is the 
most important example. The chief func- 
tion of this system being the coordination 
and regulation of the skeletal musculature 
and other organs of somatic response (« 
distinguished from the interoceptive or 
visceral effectors), it is naturally purely 
reflex and its function is disturb^ rather 
than facilitated by voluntary interference; 

The correlation centers of the cerebral 

* On the relation 0{ this eyitem to the extoio- 
oeytiva, eee my eirtiole on Uw "Morphological 
BMIviaion of the Brain,” Journal ot Oomparativt 
Jleurolojy and Peyoholojy, Vol. IS, 1908, p. 395. 


hemispheres occupy a unique position. 
Their interpretation is posaible only in the 
light of their origin in the lower groups of 
vertebrates. Numberless researches by 
our most sble anatomists and physiolo- 
gista have accumulated a vast wealth of 
data on this subject, which have, however, 
stubbornly resisted correlation and inter- 
pretation. Our debt to the generalizations 
and luminous terminology of Sherrington 
appears on almost every page of this ad- 
dress. Let ns begin our inquiry into the 
origin of eortical function with an exami- 
nation of a typical feeding reaction. 

The primitive feeding reactions ere very 
simple reflexes, but even in the lowest ani- 
mals they are easily modifiable, as Jennings 
has shown for protozoa and Parker for les 
anemonea. Predaceous species among the 
lowly vertebrates commonly hesitate long 
before they strike, but once the action is 
initiated it follows to completion in a very 
precise and invariable faabion. The pike 
or the frog will watch the moving prey 
long hefow the forward leap ia made to 
seize it; but when once taken it will gener- 
ally be swallowed at once whether it be a 
living fly or an artificial one. 

• Sherrington in discussing this reaotion 
divides it into an anticipatory phase- 
fixation, coordination of somatic move- 
ment for the leap and seizure— and a 
oonsummatory reaction of mastication, 
swallowing, etc. It ia the latter alone 
whieh gives satisfaction and in the interval 
which elapeee between the beginning of the 
anticipatory reaction and the consmmua- 
tory reaction we shall find the key to the 
problem of eortical function. 

The whole feeding reaction in the lowest 
animals is so far as we can judge a blind 
reflex; the consnmmatory phase is largely 
so even in the highest animals, for ones 8 
morsel is in the month the proeeaaes of 
mastication and deglutition go on quite 
automatioally. 
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With the anticipatory phaae, however, 
the caee is quite different. The more com- 
plez the feeding act becomes, the more 
prolonged and difficult is this phase of the 
process. In the case of carnivorous verte- 
brates the prey must be recognized at e 
distance and carefully stalked and at- 
tacked from the most advantageons side, 
and all of these details will vary with 
each trial. No combination of simple re- 
flex arcs can be laid down in advance 
within the nervous system which wiU be 
adequate to meet the infinite variations of 
these problems. 

We may hypothecate the course of the 
evolution of this reaction as follows: In 
the lower animals, as in the spinal cords of 
the higher ones, the whole fonnatio reticu- 
laris, or correlation tissue, is relatively un- 
qieoialized and receives all kinds of affer- 
ent impulses from the primary sensory 
centers; these in turn it delivers over to the 
final common efferent pathways. There is 
thus a constant collateral avenue of nerv- 
ous discharge through the reticular for- 
mation parallel with that in the primary 
reflex arcs and reinforcing, inhibiting or 
otherwise modifying these primary simple 
reflexes. 

The character of the efferent discharge 
from this reticular formation will depend 
upon the sources end strength of the affer- 
ent impulses, the fluctuating internal re- 
sistance of the chains of neurones of which 
it is composed and other variable factora, 
some of which, like the resistance at the 
neurone thresholds, may be modifled, as 
already pointed out, by«petition of func- 
tion (habit formation). 

The suprasegmental correlation centers 
present essentially the same dynamic as- 
pect, but with the afferent pathways more 
sharply defined and limited end the whole 
more perfectly adapted to effect definite 
Wpes of more complex correlation. Thus, 


the thalamus becomes a great center for 
the correlation of somatic reflexes and the 
hypothalamus for visceral and olfactory 
reflexes. Accordingly, all of the lower 
primary correlation centers send strong 
secondary tracts upward into the dien- 
cephalon. 

Now to return to the feeding activities, 
so far as these are contact reactions, such 
as nosing about in the mud for food, the 
interval between the anticipatory and con- 
summatory phases is not necessarily long 
and a very simple reflex mechanism is 
adequate to distinguish between food and 
other objects. 

But in the more complex cases the inter- 
val between the anticipatory and consum- 
matory phases is occupied by the discharge 
into the higher correlation centers of a 
series of momentarily changing stimuli 
from the distance receptors, and the later 
acts of this phase will be the resultants of 
all of these influences plus the effects in the 
centera themselves of vestiges of similar 
reactions in the past. The whole system 
is in a state of neural tension which varies 
constantly as new impulses from the per- 
iphery reverberate through its substance. 
The high neural resistance of this complex 
tissue raises the threshold of discharge 
from it so that a certain summation of 
stimuli takes place before the tension is re- 
lieved by a discharge of the neural energy 
into the lower mechanism of the oonsom- 
matory reaction, which is already so ad- 
justed as to perform its functions when 
once actuated more or less mechanically 
and therefore without the development of 
such internal resistance as charaoterizes the 
anticipatory mechanism. 

In the storm and stress of this interval 
just preceding the cousummatory reaetion 
the higher mental lacultiee are bom. 

The stream of nervous influences pour- 
ing into the higher correlation centers from 
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tbe peripheral sense organs contains many 
elments of no eignif cance to the immedi- 
ate capture of the quarry. These stimuli 
the animal learns to ignore, perhaps in the 
first instance unconsciously, by an applica- 
tion of the biological law of habit; for 
those refiex arcs which have adaptive value 
in this particular situation will lead at 
once to the desired consummatory reaction, 
leave their permanent vestiges in the nerv- 
ous system and so be more easily re- 
peated, while the irrelevant stimuli do not 
lead to a relief of the tension, come to 
nothing and leave no such vestiges. Upon 
later repetition of the series, the adaptive 
stimuli find a more open path through the 
nervous system than the non-adaptive, and 
accordingly they from the start tend to set 
the direction of the nervous discharge 
through the correlation centers, and dur- 
ing this process the sense organs are re- 
flesly adjusted to the sources of these 
relevant stimuli to the exclusion of the ir- 
relevant. This is the origin of attention. 

The analysia of other types of distance 
reactions, such as avoidance of enemies, 
aearch for mates, etc., would show for 
them a similar significance for psycho- 
genesis. The important point is that these 
complex forms of distance reaction de- 
mand for their highest efficiency greater 
flexibility and modifiability of re^onae 
than do the visceral and contact reactions. 
Here only is a high degree of intelligenee 
necessary. The cortex cerehri dominates 
cerebral architecture only in mammals 
where complex anticipatory reactions dom- 
inate the behavior, and foresight, literal 
and figurative, plays the leading rfile. 

The cerebral cortex is a correlation cen- 
ter of a higher order, t. farther re- 
moved from the primary sensorl-motor 
reflex arcs, than those of the brain stem. 
It is not different in kind from those cen- 
ters, but only in the extent of its removal 


physiologically from the primary centem 
and the nature and complexity of the as- 
sociational connections within it. In the 
lower vertebrates the steps by which it bSS 
been gradually lifted above the lower cor- 
relation centers can now be traced with a 
considerable degree of precision. Some of 
this evidence will be reviewed in the sym- 
posium on comparative neurology to be 
held to-morrow in the meeting of the 
Association of Ajiatomists. We have time 
here merely to state in brief summary a 
few salient features. 

We owe to the genius of Edinger the 
suggestion that the earliest stages in the 
origin of the peculiarities of the cerebral 
hemispheres must be sought in a study of 
the character of the reflexes connected 
with the nose and lips, particularly the 
feeding reactions. These have been termed 
collectively the “oral sense” (Edinger) or 
“Sehnufeliinn” (Kappers) and may per- 
haps best be called the mnzzle reflexes. 

In lower vertebrates the sense organs of 
the nose are probably the most impor- 
tant receptors in the muzzle reflex com- 
plex, and theee are distance receptors and 
not contact receptors. Accordingly, the 
cerebral hemispheres were built up on the 
basis of the olfactory correlation centers, 
or rbinencephaloD. In fishes, long before 
we find a true cerebral cortex, ascending 
tracts pass from the visceral sensory cen- 
ters of the hypothalamus (probably mainly 
gustatory in function) and from the so- 
matic centers of the thalamns and mid- 
brain (mainly tactile in function) to enter 
the large forebrain oorrelatioD centers re- 
lated to the olfactory apparatus. The as- 
sociation of these sensory elements snd 
their return motor traets produces the so- 
oalled corpus striatum of fii^s, on appa- 
ratus which is probably largely oonoerned 
with reflexes of the nose, Hpi'ahd moufli. 

In Amphibia impoptwt optic projeothiin 
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fibers are added, passing from the external 
geniculate body of the thalamus to the 
hemispherea, and also acoustic fibers from 
the inferior colliculus of the midbrain. 
Though there is no true cerebral eortex 
here, the tissue from which it is to arise in 
reptiles can be definitely identified and. 
this tissue is in the frog clearly divided 
into a medial part, serving primarily the 
correlation of olfactory and visceral re- 
flexes, and a lateral part, serving primarily 
the correlation of olfactory and somatic 
reflexes. The former gives rise in higher 
animals to the hippocampus, the latter to 
the pyriform lobe (uncus), while the rest 
of the cortex, or neopallium, ia in these 
animals differentiated dorsaliy between 
these two masses and serves chiefly for the 
correlation of non-olfactory reactions. 

The two parts of the pallium which we 
call archipallium and neopallium (•’. s., 
olfactory and non-olfactory cortex) arc 
not of different age, as the names imply. 
They probably both arose at the same time 
to serve the delicate discriminative reac- 
tions of the muzzle reflexes. Their pre- 
cursnra are found in Ashes and amphib- 
ians, where their cells are mingled in an 
undifferentiated tissue which has been 
called by some authors the epistriatnm. 
They finally (in reptiles) become separated 
and within each division in mammals sub- 
ordinate "areas” with more or less char- 
acteristic connections are differentiated. 
The incompleteness of this differentiation 
is responsible for mnoh of the controversy 
which has waged regarding the presence 
and significance of loealixable cortical 
areas. 

No cortical area can properly be de- 
aeribed as the exelnsive center of a par- 
ticular function. In higher jnanunals it is 
true that the several final common paths 
for particular effectors leave more or less' 
clearly defined areas of eortex and that the 


several kinds of sensory pro.iection fibers 
terminate in other more or less definite 
areas. But these so-called sensory and 
motor areas are in no proper sense centers 
for the performance of definite functions. 
Such a “center" is merely a nodal point in 
an exceedingly complex system of colls 
and fibers which must act as a whole in 
order to perform any function whatso- 
ever. Their relation to cerebral functions 
is analogous to that of the railway stations 
of a big city to traffic, each drawing from 
the whole city its appropriate share of pas- 
sengers and freight, and their great clin- 
ical value grows out of just this segrega- 
tion of fibers of like functional systems in 
a narrow space, and not to any mysterious 
power of generating psychic or any other 
special forces of their own. 

The essence of cortical function is cor- 
relation and a cortical center for the per- 
formance of a particular function is a 
physiological absurdity, save in the re- 
stricted sense described above, ns a nodal 
point in a very complex system of associ- 
ated conducting paths. Those refiexes 
whose simple functions can be localized in 
a single center have their mechanism 
abundantly provided for in the brain 

In the broad view we may say that in- 
telligence 18 a function of the cerebral cor- 
tex, but only in the sense that hero are 
found the most complex correlations in the 
chain of vital respoUfe whose initial phase 
is to be sought in the environment which 
supplies the stimulus and whose final 
phase is also found in the changes wrought 
in the environment by the bodily reaction. 
A similar function is performed in a less 
perfect way in lower animals which lack 
the cerebral cortex, and doubtless even in 
man the suboortioal nervous apparatus 
still plays an important part in all con- 
Mfious processes. 
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The resting brain is probably normally 
during life in a state of neural tension in 
more or less stable equilibrium. An effect- 
ive stimulus disturbs this equilibrium and 
the precise effect will depend upon variable 
synaptic resistance or neurone thresholds 
which change with different functional 
states of the organism as a whole and of 
the brain in particular. If this activity 
involves the cerebral cortex of a human 
brain, it may be a conscious activity, the 
kind of consciousness depending on the 
kind of discharge. But the consciousness 
must not be thought of as localized in any 
cortical area. 

The discharge in question may rever- 
berate to the extreme limits of the nervous 
system and the peripheral activities may 
be as essential in determining the conscious 
content as the cortical. Indeed, we have 
considerable evidence that many of our 
consciorm acts take their most distinctive 
psychic qualities from the “back stroke,” 
or reverberation of a neural discharge from 
the periphery back to the cortex. 

Thus far we have tacitly assumed that 
consciousness is an integral part of the 
complex of bodily functions. This assump- 
tion lies at the basis of moat modern work 
in the field of comparative psychology 
and rests on the thoroughly soieptific basis 
of a large body of observation and infer- 
ence. In the nature of the case demonstra- 
tive proof is impossible, for consciousness 
as I know it is a purely individual experi- 
ence; but without the assumption that like 
behavior in other men implies experience 
like my own in similar circumstances the 
science of psychology can not go on, and 
without the further assumption that other 
animals have like experience in proportion 
as their behavior is like my own compara- 
tive psychology is an impossible science. 

Now keeping in mind the dynamic con- 
ception of the workings of the nervous 


mechanism developed above, let ns see 
whether the introspective examination of 
some very simple conscious reaction 08n 
be put into scientific relation with other 
biological processes, or whether it must be 
left out of our science in the cold isolation 
of mere epiphenomena and similar meta- 
physical abstractions. 

An unfamiliar or unexpected sensation 
is experienced; let us say a noise. There 
is a moment of hesitancy while the sensory 
stimuli, numerous awakened memory ves- 
tiges, each perhaps with its own emotional 
coloring, and many half-formed impulses, 
surge in consciousness. When the prob- 
lem presented by the new situation is 
solved, the mental tension is relieved and 
the intellectual process crystallizes at once 
into action. I am thinking about it no 
longer: I have got an idea; and the ap- 
propriate act follows immediately and eu- 
tomatically unless inhibited by some extra- 
neous influence. Here we have an active 
and complex interplay of conscious ele- 
ments corresponding to what in the ob- 
jective manifestation we called the antic- 
ipatory phase of the reaction, and the 
conscious process comes to an abrupt end 
as soon as it passes over into the already 
stereotyped form of reaction. That is, 
this conscious process ends, though of 
course it may be followed at once by 
another similar chain of events. 

Here we see how intelligence and feel- 
. , ing sire developed as the servants of action. 
They do not appear so long aa the action 
can be effected without them and toy 
vanish as soon as the reflex machinery of 
an adaptive action is set in motion. Con- 
sciownm is a fmctiondl phase of the 
mare compiex mechamm of these higher 
non-stereotyped actions for vdUch ihe 
reflet maohinery is inadequate, in nmh 
the same way that ihe tropisms Of Jpam- 
mecium and the sucking reflet of on «i- 
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fmt an functional phases of the simple 
iuibom neuro-muscular mechanisms of 
these organisms. 

We do not know whether any glimmer of 
eonaoiousneag is involved in these simple 
processes ; but if we study the behavior of 
the whole series of animals from Amceha 
to man objectively, we can find no point 
where to an outside observer the behavior 
which we called discriminative reaction in 
a protozoan passes over into conscious 
choice as we see it in our fellow men. The 
series of stages is complete and unbroken 
until I begin to study my own choices, 
when I find by introspection that the 
whole mental fabric is involved— ratio- 
cination, swayed perhaps now this way, 
now that, by waves of feeling, and finally 
will. Out of the psychic chaos of hesita- 
tion and doubt I say, and I say truly, “I 
have made up my mind,” and action re- 
Bults. 

Now this seems to me a very different 
thing from the discriminative reaction of 
an am®ba, or even the deliberately judi- 
cious act of a fellow man. Both of the 
latter are alike in that 1 do not directly 
experience feeling, will, etc,, in connection 
with them. Possibly if I could be succes- 
sively for a time an amoeba, a sea ane- 
mone, a frog, a man and all the types of 
animals between by the act of some benev- 
olent Buddha, and if I could carry my 
memory of each stage through all of the 
others, then perhaps the psychic series 
would appear at the end a simple and 
unbroken graded series, as the objective 
physiological series does to me now. 

Meanwhile, without intending at this 
time to penetrate far into a field of philo- 
sophical speculation which clearly lies 
beyond the present limits of biological 
science, I wish to make one further obser- 
vation On the great problem of the relaticm 
of miul and body. We have seen that 


animal bodies can be arranged in a graded 
series (not a simple linear series, to be sure, 
but a true aeries, nevertheless) of genet- 
ically related forms ; that animal activities 
can be arranged in a similar graded series 
of functions ; and that these two series are 
closely related. In fact, they are abso- 
lutely inseparable except by logical ab- 
straction or some artificial scientific pro- 
cedure, for their respective members are 
related to each other as structure and 
function, as objects and their properties, 
and neither can exist apart from the other. 

There is, however, a third series, the 
psychic series, of which I know directly 
only one member— my own experience. 
But I have satisfactory indirect evidence 
that the psychic series also extends for at 
least a part of the distance parallel with 
the other two. And wherever I can 
analyze this evidence it teaches that 
psychic processes, like physiological proc- 
esses, are related to living bodies as fun^ 
tions of their structures. If it be permis- 
sible to generalize from these facts, and 
say that both physiological and psycholog- 
ical processes may be inclndcd in the one 
category of function, we may conclude 
that we have not to reckon in science with 
three independent genetic aeries, anatom- 
ical, physiological and psychological, but 
with one— a single series of functioning 
structures, whose genetic continuity is 
unbroken from its simplest to its most 
complex members and which can be disso- 
ciated, as is commonly done, only by doing 
violence to truth. 

The present isolated position of the three 
disciplines of anatomy, physiology and 
psychology is due partly to the exigencies 
of practical pedagogical and methodolog- 
ical convenience and partly to our incom- 
plete knowledge of the facts. 

It is perhaps well to add that the posi- 
tion here defined is as far removed as 
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powible from that naive materialiam which 
would postulate a single series of objeota 
as the ultimate realities with more or leas 
adventitious functions pertaining to them 
as epiphenomena. The analjais here at- 
tempted is merely pragmatic and proxi- 
mate, not ultimate, and it leaves quite to 
one aide and untouched the metaphysical 
problem of the ultimate nature of the 
phenomenal series, whether it is material- 
istic or idealistic or both or neither. 

Looking back now over the field which 
we have traversed, in our analysis of the 
behavior of animals and its meehanisms we 
start with the tropism and tile reflex. This 
type of response is in some of its simpler 
phases indistinguishable from the reactions 
of dead machines to the forces which actu- 
ate them. But the more complex reflexes, 
on the other hand, grade over into those 
behavior types which we call intelligent. 
No one has yet succeeded in formulating 
a clear-cut definition of the limits of the 
reflex at either its lower or its higher ex- 
treme, and perhaps no one ever will; for 
the whole list of behavior types from ma- 
chines to men probably forms a closely 
graded series. 

Even the simpler reflexes exhibit a meas- 
urable refractory phase, or pause, in the 
center where the afferent impulse is made 
over into the efferent. When reflexes are 
componnded, there is another factor whidi 
may tend to modify or delay the response. 
This is the dilemma which arises when two 
or more reflex centers are so related that a 
given afferent impulse eoming to one of 
them may take any one of several final 
common paths to the organs of response. 
The reflex response which actually emerges 
in such a ease will generally be the adap- 
tive one, i. e., the one which is best for the 
organism. The selection of the adaptive 
response in such a ease may be termed 
physiological choice, and it always involves 


a lengthening of the refractory phase.' In 
the neural tensions of the refractory phase 
of physiological choice we find the germ* 
of the complex anticipatory reactions 
which in turn have nurtured the awaken- 
ing intelligence. 

I have atempted to illustrate the thesis 
that the comparative study of animal be- 
havior in the broadest sense of the term is 
as essential as other branches of physiol- 
ogy to the comprehension of animal strvio- 
tnres and that the enlargement of our 
knowledge of scientific fact in this field 
will contribute grestly to the more perfect 
integration of the three great branches of 
biology— anatomy, physiology and psy- 
chology— and the correlation of the whole 
with other departments of knowledge. 
Our philosophy of nature is sound just in 
proportion as we succeed in effecting these 
correlations of experience. 

C, JuDsoN Heshuck 


TBS ALASKA.N PUB-SEALS' 

When, on January 1, 1909, the manageiDent 
of the Alaskan fur-seal fisheries was trans- 
ferred to the Tinlted Statee Bureau of Eisbst- 
iee, the Secretary of Oommerce and Labor 
designated Dr. David Starr Jordan, Dr. 
Leonhard Stejneger, Dr. 0. Hart Herriam, 
Dr. Frederio A. Lucas, Dr. Chas. H. Town- 
send, Hon. Frank H. Hitohcook and Hon. 
Edwin W. Sims, to act as an advisory board 
to recommend measures deiignated to con- 
aerveitbia valuable animal life now being ex- 
terminated throogb aea-killlng of braeden. 
On November 28, last, this board met at the 
Bureau of Fisheries in Washington and 
adopted the following recommendations, which 

'Physiological choice, in fact, ii not dapendeat 
opon a nervous system at all, hut hat been dan- 
onatrated in rudimentary form even among Pro- 
toaoa, though It ramaina on a very low plana in 
tbasa organiami, 

'PnUisIud by penuittion ot Has. Oas, U. 
Bowen, U. 8. ComntMoner of fitheriee. 
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wife placed in the hands of the Secrotaip of 
Qifinnsroe and Labor; 

, ^leommendaiiam . — Agreed on b; the Ad- 
eiior; Board Fur-Seal Serrice (Dr. David 
Starr Jordan, chairman; Dr. Leonhard Stej* 
nfver, Dr. Frederic A. Lucas, Mr. Fdwin A. 
Si^s and Dr. Oharlea H. Townsend), in con- 
ference with the Fur-Seal Board (Dr. Barton 
Warren Evennann, chairman; Mr. Walter 1. 
Lembkey and Mr. Millard C. Marsh), the 
Commissioner of Fisheries (Eon. Geo. M. 
Bowers), the Deputy Oommisaioner of Fish- 
eries (Dr. Hugh M. Smith), Assistant Fur- 
Seal Agent, H. D. Chichester, and Special 
Scientific Expert, Mr. Geo. A. Clark, at a 
meeting held at the Bureau of Fisheries, No- 
vwnber 23, 1900, all the above-mentioned per- 
sona being present, and the action on each 
rfioommendation being unanimous. 

1. It is recommended that the agent in 
charge, fur-seal service, shall, under the direc- 
tion of the Secretary of Commerce and Labor, 
Iwve full power to limit or restrict the killing 
at fur-seals and blue foxes on the Pribilof Is- 
lands to any extent necessary and that no 
Qecified quota be indicated in the lease. 

S. It la recommended that, for the present, 
no fur-seal skin weighing more than 8} 
pounds or leas than 6 pounds shall be taken, 
and that not mors than 95 per cent, of the 
fbree-year-old male seals be killed in any one 
year. 

8. It is recommended that there be adopted 
a system of regulations similar to those in 
force on the Commander Islands, the govern- 
ment to assume entire control in all essential 
matters pertaining to the fur-seals, blue foxes, 
natives and Bie islands in general, and the 
lessee to be restricted to the receiving, curing 
and shippmg of the dcins taken. 

4. It it recommended that there shaU be 
added to the personnel pf the fur-seal sarvioe 
a chief naturelist who ehall have charge of all 
matters pertaining to the investigation, study 
|nd management of the fur-seal herd, the 
We foxes, and all other life on the islands, 
and who shall give advice to the agent in 
oba^ regarding the number of seals and 
jfont to be killed each season. The chief nat- 


uraliat ahonld be a man of recognized stand- 
ing and experience, and his salary should be 
not less tbim 88,000, 

It is also recommended that there be at 
least one assistant naturalist whose salary 
should not be less than $1,800. 

6. It is recommended that the agent in 
charge shaU have control of all administrative 
matters, and in case of a diSetenoe of opin- 
ion between the chief naturalist and the 
agent in charge, the decision of the latter shall 
govern, pending an appeal to the Secretary of 
Commerce and Labor. 

6. It is recommended that there be arranged 
a conference of scientific men and diplomats 
of Great Britain, Canada, Japan, Russia and 
the Enited States, for consideration of the 
question of pelagic sosling as well as of an 
international game law to protect whalee, 
walrus, sea-otter and other mimmala of the 
sea, the agreement reached by these nations 
to be submitted to the other maritime nations 
for their conourrenoe. 

In addition to the above, the conference 
unanimously adopted the following resolution ; 

Resolved, That we thoroughly approve of 
the sentiments set forth in the letter of the 
Commissioner of Fisheries, dated November 
17, 1909, addressed to the honorable, The Sec- 
retary of Commerce and Labor, in which was 
urged the necessity of early action which will 
reeult in the stopping of pelagic sealing. 

TEE KU8ER ASliTIO EXPBOITrOS 

Om December 29 Mr. C. WilUam Beebe, 
Curator of Birds in the New York Zoological 
Park, sailed on the Limfonw for London, ao- 
oompanied by Mie. Beebe. Mr. Bruce Hors- 
fall, artist, will fbllow on a later steamer. 
After aeveral weeb’ study of the pheasants in 
the British Museum, Mr. Beebe will proceed 
direct to Ceylon and India, where field studies 
will be made of the wild pheasants and jungle 
fowL The object of the expedition is to obtain 
data, both written, photographed and painted, 
oonoeming the ecology of the Fbasianidsc. 
The tentative itinerary includes the Hima- 
layas, Burma, Sumatra, Java, Borneo, Cochin 
China, Palawan, Formosa, eastern China and 
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Japan, the party returning by way of Hono- 
lulu and San Franoiaoo. 

Mr. Beebe hae been granted a twelve monthe’ 
leave of absence without pay, and in bia ab- 
sence hie correspondence and the continuing 
of his eitperimontal worh at the Zoological 
Park will be carried on by Mr. Lee S. Cran- 
dall. 

The results of the ejtpedition will be pub- 
lished in monographic form, illustrated with 
colored plates of all the more important 
species of pheasants, by Charles B. Knight, 
Louis Agassiz Fuertes and Bruce Horsfall. 
The treatment will be rather from the point 
of view of the ecology of the living birds and 
their care in captivity, than systematic and 
anatomical. 

Living specimens of Argus and other rare 
forms will be brought back together with as 
complete a collection of skins, and studies for 
backgrounds. The wide-spread interest in 
pheasants in this country and the lack of 
knowledge of their habits in a wild state seem 
to indicate a field for such a work. 

The expedition wiU be made, and the mono- 
graph published under the auspices of the 
Hew York Zoological Society. Credit for the 
inception and the entire financing of the ex- 
pedition and monograph, is due to Colonel 
Anthony B. Kuser, of Bemardsville, Hew 
Jersey. The success of the undertaking will 
be altogether due to that gentleman’s enthusi- 
astic love of birds and disinterested gener- 

Mr. Beebe is in charge of the bird collection 
and the experimental station at Faircourt 
Aviaries on Colonel Kuser’s estate, and the 
painting and all other monographic work will 
be carried on at that place. 


UUSWIPAL CSEMISTRY 
Tbe department of chemistry of the College 
of the City of How York offers during the 
spring semester a course of thirty lectures on 
the chemistry of daily life. These lectures 
will be open to tlu-ee classes of hearers; (1) 
Senior students of the college who have oom- 
plied with the requirements of the department 
(2) Employees of the city who have studied 


sufficient chemistry to pursue the laboralliy 
work. (8) A limited number of auditors eMh- 
poeed of citizens of the city will be admitted 
on applying for a seating to the directorial 
the department. The lectures will be gisun 
at 4 T.V., in the Doremus Lecture Thettar, 
Chemistry Building, 140tb Street and Con- 
vent Avenue, Plaza Entrance. 

The program is as follows; 

February 4— “ Sanitation ” (introductory Ise- 
tnre), by Professor Charles Btskcrville, dlrefltor 
of the department of chemistry. College of the 
City of New York. 

February B — Drinking Water and DiseaiaC’ 
by Dr. William P. Mason, professor of chemlitgy, 
Kcnsselaer Polytechnic Institute, Troy, N. Y. 

February 10— “Sources of Municipal Wahir 
Supply," by Dr William P. Mason. 

February U— “The Purification of PolluW 
Water,” by Dr. William P. Mason. 

February 16— "Milk,” by Dr. Thomas C. D»- 
Ungton, commissioner of health, New York 0%. 

February 18— “The Purpose, Method and ttl- 
tent of Food Adulteration," by Dr. Harvey V. 
Wiley, chief, Bureau of Chemistry, U B. Govem- 
nieut, Washington, D. C. 

February 10— “The Remedy of Pood AdultWh- 
tion and BMation of Chemistry thereto,” by Ar. 
Harvey W. Wiley. 

February 26 — “ Food Inspection,” by Ur. Bay- 
ard C. Fuller, chief food inspector, New York City, 

March I— "Spoiled Foods,” by Mr. Bayard C. 
Fuller. 

March 4— “ Drugs and their Adulteration," hf 
Dr. Virgil Ooblentz, profeseor of ehemlitry, Coh 
lege of Pharmacy, Columbia Unlveriity. 

March 8— "Methods for Detecting Adultera- 
tion,” by Dr. Virgil Coblentz. 

March 11 — Habit Inducing Drugs,” by Dr. 
Virgil Coblentz. 

April 1—" Automobile Traffic and the Hoad 
Problem," by Dr. Allerton S. Cushman, acting 
director. Bureau of Roads, V. 6. Department of 
Agrioulture, Washington, D. 0. 

April 2— “Modem Road Constmetlon,” by Dr. 
Allerton 8. Cushman. 

April 6— “ Street SentUtlon,” by Hon. WUlioai 
H. Edwards, oommlssioDer of street eleanlng. New 
York City. 

April 8— “Dispotal of Ashes end Light Ritt- 
blah,” by Mr. Edward D. Very, eanitary engineer, 
department of street cleaning, and repreacntatl** 
of the New York Sanltaiy Dtilizatlon Company, 




Maody, aiBocmte professor of ohemiatry, College 
of the City of New York. 

Hay 3—“ The Chenilrtry of Personal Hygiene,” 
by Dr. Thomas A. Storey, director of the depart- 
nwat of physical education. College of the City of 
Nev York. 

■ay 6-Dr. Charles Edward A. Winalow, biolo- 
gM in charge Sanitary Research Laboratory, Boi- 
Umi associate professor-elect of biology, College of 
tin City of New York 

■ay 10 — “ Paint and Painting,” by Mr. Mali- 
mWan Toch, chairman New York Section, Society 
of'-Chemlcal Industry, and paint expert. 

May 13— " Corrosion of Metals and its Preven- 
tlaa," by Mr. Maximilian Toch. 

■ay 17—“ Cement and Concrete.” by Mr. Msxl- 
nUlan Toch. 

■ay 20—“ Combustibles and the Causes of 
by Dr. A. A. Breneman, expert to the 
Wnicipal Explosives Commission, New York City. 

May 24 — " Methods of Extinguishing Fires,” by 

May 27 — “ City Parks, Oardens and Play- 
gfaunds,” by Dr. N. L. Britton, director of the 
ahtanicBl Oardens, Bronx Park, New York City. 

«*lfPPL80fir OONOENTRiTWN AND DIS- 
TRIBUTION OR STODIRB IN HARVARD 
COILBOR 

In pursuance of the resolutions of fbe gov- 
SBiing board of Harvard University, printed 
it SoiSNOK for December 17, the Faculty of 
.tets and Sciences, at its meetings on Decem- 
iMr 14 and SI, adopted the following rules, 
lAieh will go into effect with the class enter- 
^ in 1010: 

I. Every student shall take at least six Cf 
lb courses in some one department, or in one 
rf the recognized fields for distinction. -In 
til Isttsr case four must be in one department 


groups. He shall not count for purposes of 
distribution more than two courses which are 
also listed in the group in which his main 
work lies. The gfroups and branches are ; 

1. Language, Literature, Flue Arts, Musia 
(a) Ancient Languages and Literatures. 

(h| Modern Languages and Literatures. 

(e) Fine Arts, Music. 

2. Natural Seienees. 

(0) Physics, Chemistry, Astronomy, Engl- 

(h) Biology, Physiology, Geoingy, Mining. 

3. History, Political and Scicial Sciences, 

(a) History. 

(b) Polities, Economics, Sociology, Educa- 

tion, Anthropology. 

4. Philosophy and Mathematics, 

(a) Philosophy. 

(1) Mathematics. 

The committee was granted authority to. 
arrange the various courses under the different 
groups and sub-groups by agreement with the 
departments in which the courses are given. 

m. Prescribed work shall not count either 
for concentration or distribution. 

The Committee on the Choice of Electives 
was instructed in administering those general 
rules for the choice of electives by candidates 
for a degree in Harvard College to make ex- 
oeptions to the rules freely in the case of 
earnest men who desire to change at a later 
time the plans made in their freshman year, 
and to make liberal allowances for earnest stu- 
dent* who show that their ooursea are well 
diatributed, even though they may not con- 
form mmotiy to the rules laid down for dis- 
tribution, In making exceptions to the rules, 
a mis’a previous training and outside read- 
ing are to be taken into account. 
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BOIBSTIFIO VOTES A21D VBWB 

Dr: A. A. Miohelson, professor of physios 
in the nnWersity of Chicago, has been elected 
president of the American Association for the 
Advancement of Science for the meeting to be 
held next year at Minneapolis. Vice-presi- 
dents of the sections have been elected as fol- 

Seotitm A — Hathemaiia and Aslrosomy— Pro- 
fes»r E. IL Moore, University of Chicago. 

Beotian B— Physics— Dr. E. B. Rosa, Bureau of 
Standards, Washington, D. C. 

Beotian C— Chemtstrr-Professor 6. B. Frank- 
forter. University of Minnesota. 

Beotian D—Meohtmutal Scienoe and EnQtneering 
— Professor A. L. Eotch, Blue Bill Msteorofogical 
Observatory. 

ffertion E — Geology and Oeopmphy— Dr. John 

M. Clarks, state geologist of New York, Albany, 

N, Y. 

fieofton E— Zoology— Professor Jacob Beighard, 
University of Mlohlgan. 

fleofioa Ci—Bo<a»y— Professor R. A. Harper, 
University of Wisconsin. 

Ssofioii H— Anthropology and Psychology— Pro- 
fessor Roland B. Dixon, Harvard University. 

Feetion J — Boeial and Bconomie doienoe— The 
Hon. T. B. Burton, Cleveland, Ohio. 

Beotian B— Physiology and Eapertmental Medi- 
cine— Professor F. G. Novy, University of Mich- 
igan. 

Seolion A— Bducaiiofi— Frssidsnt A. Rost Hili, 
University of Missouri. 

Permonenf Secretary— Dr. L, 0. Howard, Waab- 
ington, D. C. 

Geiwrol Seoretajy— Professor Frederic B. Clem- 
ents, University of Minnesota. 

Secretary of the Council — Professor John Zel- 
eny, University of Minneeota. 

Secretary of the Section of Social and Eoonomie 
Science- Fred C. Croxton, Washington, D. C. 

At the recent Boston meeting of the Amer- 
ican Society of Naturalists, Dr. D. T. Mao- 
Dougal, director of the department of botan- 
ical research of the Oamegie Institution, was 
elected president and Dr. Charlee B. Stockard, 
of the Cornell Medical School, secretary. 

Pbopessob W. D. Banobopt, of Cornell Uni- 
versity, has been elected president of the Amer- 
ican Chemical Society. The oouncillore at 
large elected were; A. D. Little, of Boston; Dr. 


Leo n. BaekelBnd, of Yonkers, N. Y., «nd 
Professor W. L. Dudley, of Vanderbilt UiSi- 
veisity, 

Pbopessob W. B. Piuabubt, of the TJiinr- 
sity of Michigan, has been elected president af 
the Americen Psychologies! Association. 

At the recent annual meeting of the Mew 
York Academy of Science, Professor Jamas S'. 
Kemp was elected president and Dr. Qeo. F. 
Konx, Dr. Chas. B. Davenport, Professor Wil- 
liam Campbell, Dr. Maurice Fishberg, viee- 
preeidents. Honorary members were eleoted 
as follows: Dr. F. K. Oobel, professor of bot- 
any in the University of Munich; Dr. I^ul 
Qroth, professor of mineralogy, Univeroity -of 
Munich, Professor Alfred Lacroix, Muste 
d’Hietoire Naturelle, Paris, Dr. August 'Wait- 
mann, professor of loology, University of Ffdi- 

At the fifth annual meeting of the Southom 
Society for Philosophy end Psychology, hold 
at Charlotte, N. C., on December 28, 1902, 
the following officers for the year 1910 ware 
elected; President, Edward Franklin Buchnar, 
Johne Hopkins University; Tice-presideni, 
Shepherd Ivory Franx, George Wubingtan 
University; Secretary-treasurer, Bobert Mor- 
ris Ogden, University of Tennessee. A, Gte- 
well EUis, University of Texas, and Daiid 
Spenoe Hill, Peabody College for Teaohan, 
were elected members of the council to sern 
two years, and Bruce B. Payne, University af 
Virginia, and Haywood J. Pearce, Brenp. 
College, to serve three years. 

Dm Emil Fuoheb, professor of ohemistiy 
at Berlin, has been given an honorary doO- 
torate in tbs natural sciences by the Univer- 
sity of Brussels. 

M. SiuoM has been eleoted a oorrespondhp 
member of the Paris Academy of Sciences, in 
the section for anatomy and xoology. 

LmniEJiiira Ooionil D. Pmuji, direetor Jdlf 
the Kew Botanic Gelena, and Dr, F, ®. 
Bower, professor of botany at Glasgow, hap 
been dtoted oorresponding members of Ae 
Munich Academy of Sciences. 

As oU painting by Mr. Wflliam OhuroWB 
of Frofeesor William T. Sedgwick, head iU 
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the department ot biology of the MaaaaohTi- 
letts Institute of Technology, hae been pre- 
sented to the institute by past students and 
associates. The portrait will be hung in the 
near future with appropriate ceremonies. 

M. E. Ybeaui, professor of zoology and 
paleontology at Brussels, has retired from 
active service. 

Sfn. Henby B. Hedrick, for many years 
assistant in the Nautical Almanac, H. 8. 
Naval Observatory, has received an appoint- 
ment in astronomy at Tale University, begin- 
ning January 1, 1910. 

PnorKasoH William Morris Davis gave a 
lecture before the geological department of 
Colgate University on the evening of Decem- 
ber 20. Hie subiect was, “ Tho Italian Biviera 
Levan te.” 

Dr, J. 0. Bbannee, professor of geology in 
Stanford University, will read a paper on 
" The Geology of the Black Diamond Begions 
of Bahia, Brazil ” before the American Philo- 
sophical Society at the meeting on January 7. 

A HONUHENT in memory of the eminent 
surgeon, Jules Fdau, was unveiled before the 
hospital which he founded and which bean 
his name, on December 17. The address was 
made by M. Alfred M^ziires, in the presence 
of the president of the republic and other dis- 
tinguished guests. 

Sir Alfred Jokes, who was largely rospon- 
lible for the foundation and support of the 
Liverpool School of Tropical Medicine, hae 
bequeathed the residue of bis estate to public 
purpoaea to be selected by his executors, but 
with an indication favoring the School of 
Tropical Medicine. The estate is large, but 
the amount that will be available for public 
purpoaea is not known. 

Dr. P. Fenher, professor of geodesy in the 
Technical School at Darmstadt, has died at 
the age of fifty-six yean. 

Tbe fourth Oangrest for Experimental Pay- 
ehology will meet at Innsbrmfii on April 19. 

A FREE exhibition of 700 photographs illua- 
trating the flora, fauna and soeneiy of central 
•nd western China was opened at Hortionl- 


tural Hall, Boston, on December 27, to last 
two weeks. These photographs arc tbe prop- 
erty of Arnold Arboretum, and were made by 
Mr. E. H. Wilson, the head of the Arboretum 
botanical exploration expedition, during the 
yean 1907-8. 

The conncil of the Now Tork Academy of 
Medicine announces that the income of the 
Edward N. Gibbs fund, amounting to five 
hundred doUan a year, will be granted for a 
period of yoan to a qualified worker to be se- 
lected by the council from those who may ap- 
ply for its use in research in the clinical, 
pathological or chemical problems of diseases 
of the kidney. 

The Women’s Medical Association of New 
Tork City offers the Mary Putnam Jacobi 
fellovrahip of $800 available for post-graduate 
Btudy. It is open to any woman graduate in 
mediclno. Applications should be forwarded 
to tho chairman of the committee on award, 
Dr. Emily Lowi, 85 Mt. Morris Park, W., New 
Tork City. 

The following tologram, dated December 81, 
has been received at the Harvard College Ob- 
servatory from Professor E. B. Frost, director 
of the Terkes Observatory. “ Prismatic cam- 
era ahows light of Halley’s comet to be now 
largely duo to third cyanogen band.” 

De8. Johk F. Anderson and Joseph Gold- 
bergor, of the Hygienic Laboratory, U. S. Pub- 
lic Health and Marine-Hospital Service, who 
have been in Mexico City since November 1 
studying typhus fever, have issued two notes 
on their work of much interest as to this dis- 
ease. In the first paper they showed that Mex- 
ican typhus fever is not identical with Rocky 
Mountain spotted fever. In their second 
paper they report negative results in all their 
cultures. By the inoculation of blood from 
cases of typhus fever in two monkeys a course 
of fever resembling that in oases of human 
typhus was produced, ending in crisis in one 
ease on tbe tenth day and the other on tbe 
thirteenth day. These papers were published 
in the Public Health Reports of December 10 
and SI, 1909. Now that an animal susceptible 
to the disease has been found, it is hoped their 
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studies ni»y result in determining the mode 
of transmission of this disease. 

The course of lectures delivered by the 
Kaiser Wilhelm professor in Columbia Uni- 
versity, Professor Carl Runge, of the Univer- 
sity of Gottingen, is to be published in book 
form by Columbia University. The subject 
of the lectures is “Graphical Hethods in 
Mathematics and Physics.” The lectures 
treat of a subject ■which has not received suffi- 
cient attention either in this country or 
abroad. A considerable amount of the ma- 
terial contained in the lectures is original with 
Professor Runge. The methods studied have 
many important applications in astronomy, 
physics, engineering and various departments 
of technology. 

The proper manipulation of the microscope 
requires an adequate knowledge of the optical 
and mechanical principles underlying its con- 
struction. As an adjunct to their treatise on 
the “Manipulation of the Microscope" by 
Edward Bausch, the Bausch & Lomb Optical 
Company baa recently issued a chart of the 
microscope stand. Side by side are shown a 
perspective view and a vertical cross-section 
of the most modern type of instrument. The 
different parts and accessories are lettered and 
named and the path of the rays and the forma- 
tion of the various images it shown. The 
chart, 8' 6“ by i'1" in size, is executed in 
colors and mounted on cloth, with rollers at 
the top and bottom. It is a useful addition 
to the equipment of the laboratory and is now 
being distributed to the leading scientific in- 
stitutions of the country. 

Dr. Jobefu £. Poque, who is in charge of 
the Division of Mineralogy in the U. 8. Na- 
tional Museum, has recently described in the 
Smithsonian “Miscellaneous Collections" a 
remarkable specimen of pyrite studded with 
crystals of gold and partly covered with plates 
of galena from the Suettisbam District near 
Juneau, southeast Alaska. The pyrite is in 
the usual form of a cube, but what is very 
remarkable is that there are on it more than 
one hundred and thirty well-defined crystals 
of metallic gold. These are also in tlie cubical 


system and from one third to one half buried 
in the pyrite, never more, and seem to lurrs 
no definite relation to the crystallization ol 
the pyrite. Similarly crystals of galena and 
ohalcopyrite are found on the pyrite. The 
structure and relation of the galena to the 
pyrite is of considerable scientific interest and 
is described in technical detail by the author. 


vmrmgiTr a.vc edvcatiohal kewb 

An endowment fund of $500,000 for Trinity 
College has been raised. 

Mr. N. T. Kidder has assumed the expense 
of the addition now being built for the Gray 
Herbarium, Harvard University, amounting 
to about $11,000, The corporation has voted 
to have this addition called the Kidder Wing. 

Albert P. Sy, Ph.D,, has been appointed 
professor of chemistry and director of chem- 
ical laboratories at the University of Buffalo, 
to succeed Dr. 11. M. Hill, who resigned last 
summer. 

Db. E. 0. Moore, superintendent of schools 
at Los Angeles, Cal., has been elected to the 
newly established professorship of edueatioB 
at Tale University and has accepted. 

M. E. Balbe, of Nancy, has been appointed 
professor of organic chemistry, at Paris, and U 
succeeded at Nancy by M. Origuard. 

M. Laueere has been appointed professor of 
zoology and comparative anatomy at Brussels. 


DIBOCSBWS AND OOBREBPOTIDXNOB 
THE LDinNOSITY OB TEBIUIES 

In StHENOE of October 22, 1909, XXX,, 574- 
575, Mr. Erederick Knab points out that the 
mounds made by certain Brazilian termites, 
or^ possibly the termites themselves, are lu- 

Although I have seen many thousands od 
the mounds made by termites in aQ parts of 
Brazil, I do not remember ever having oV 
served this luminosity. A specimen of the 
neet materials was lately sent me by a Bwe, 
z&ian friend from the vicinity of QuelsE, in 
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the state of Minas Oeraea. This material 
ihosro no aig^s of luminosity at present, 
though it does not follow, of course, that it 
nerer was luminous. 

The following note which I translate from 
“ Viagom ao redor do Brasil," 1876-1879, pelo 
Dr. Joio Severiano da Fonseca, Rio de Janeiro, 

1680, page 353, is much more to the point: 

On the head wnlcre of Rio Verde (state of 
Matto Groeeo, Brasil) we saw one night a sur- 
prising sight One of the white ants’ nests seemed 
to bo covered with little lights, and these tiny 
stars made it look like a miniature tower bril- 
liantly illuminated. It was near the tent of 
Captain Craveiro, the commander of tbe troope, 
and that gentleman invited us to share hie aur- 
prise and pleasure. When the neet wee struck 
with a stick the miniature lights went out as if 
by enchantment, but only to reappear again little 
1^ little, beginning where the blows had been 

I know but one other reference to this phe- 
nomenon in the works of Brasilian travelers, 
and that ie the following brief note given in 
Oaetelnau’s “ Expedition dans lee parties cen- 
trales de I’Amdrique dii Sud, Histoire da 
Voyage,” Paris, 1860, Vol, II.. p. 103. In 
describing the travels in the neighWhood of 
the city of Goyas the author says: 

On the night of the fifteenth in the vicinity of 
the Agoa Llmpa estate we noticed a luminous 
mass in the middle of the campo that aroused our 
curiosity greatly. On approaching it we found It 
to be a termites’ mound from which shone a great 
number of small points of light tpetits foyers 
lumissuX]. This phsnomenon is produced by tbe 
presence of an immense number of small phos- 
phoresMnt larva which withdrew into tbe gal- 
leries they had built when one tried to eapturo 

The fact that I have lived an4 traveled in 
Brasil for ten years without ever having seen 
this luminosity at all; the surpriee of Dr. 
Severiano da Fonseca at seeing a single in- 
atance in Matto Grosso; and the note by 
Oaitelnau, who traveled through tropical 
South America for four yearn, all lead me to 
tarmiae that this luminosity is probably con- 
Sned t« some particular species, or possibly to 


some special occasions or conditiona of ter- 
mite life. J. C, Bbanskh 

Stakiued Usitsssitv, Cai., 

Deoembor IS, 1909 

COBREIATIONS OF CLIMATIO OJUXaES 

Having taken into consideration the yearly 
mean temperatures of 1891 to 1900, from all 
available sources, and after having discarded 
all doubtful records, I have drawn maps rep- 
resenting tbe geographical distribution of an- 
nual departures from the normal tempera- 
tures, the means of the ten years’ observations 
being considered as normal values. On those 
annual maps I call thcrmopleiona, or simply 
pleions, the areas occupied by positive depar- 
tures, antipleions those of negative departures. 
The pleione and antipleions are bounded by 
the qnaeinormal line. 

On this line the departures arc nil, the 
values being equal to the ten-year means. 

The lines of equal positive and negative 
departures 1 call hyportherras and liypotberms. 
Tbe pleions represent inflections of the iso- 
thermal lines towards the pole, or, more prop- 
erly speaking, towards the regions of colder 

The antipleions, on the contrary, character- 
ise a local abnormal descent of the isotherms 
towards the equator. 

The maps of successive years, for the seme 
country and those of different countries for 
the same year, show remarkable correlations 
in the distribution of the departures. 

A pleion, in most cases, exists during sev- 
eral years, moving from place to place. When 
one compares the different maps, and espe- 
cially those of European and Asiatic Russia, 
one is lad to believe fliat the pleions aro pro- 
duced by immense waves intercrossing. It 
seems that for the whole world, the years are 
either too warm or too cold fallowing tbe pre- 
dominanoe of pleions or antipleions. For ex- 
ample, the year 1898 was exceptionaUy cold, 
1900 on the contrary was too warm. The 
temperature of the earth’s atmosphere was at 
least one half a degree Centigrade higher dur- 
ing the year 1800 than during 1893. It is a 
notable fact that neither the Alps, the Cau- 
casus nor the Rocky Mountaine form barriers. 
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not OTsn the Himalayas interrupt the progress 
of a pleion or an antiploion. This demon- 
strates the fact that the thermopleions and 
antipleions are products of temporary altera- 

tions of the general circulation of our atmos- 
phere. A full discussion of the question of 
vhich this is but a short summary is to be 
found in my memoir “ L’Enohainement dea 
Variations Climatiques,” pubhsbed recently 
by the Belgian Astronomical Society. I am 
working at present on the dynamical problems 
connected with the results I have already ob- 
tained and hope to be able, in a short time, to 
propose a method of research by which it will 
be possible to successfully predict, several 
months in advance, the climatic anomalies of 
the different seasons of the year. In connec- 
tion with this study I intend to exemine the 
yield of cotton and grain. 

Henhyk Anorowsia 

1008 PaBK Ro4d, 

Wasiitsotou, D. C. 

THE EFFECTS OF FBOLONOEO RAPID AND DEEP 
BREATHnra 

In Science, December 3. D. F. Comstock 
calls attention to certain phenomena that fol- 
low upon a few minutes of enforced deep 
breathing. These phenomena, as he reporte 
them, are in brief: (1) an apnceic pause, (2) 
mental stimulation, (3) increased physical en- 
durance and (4) increased pulse rate. 

Several years ago I published’ the results 
of fairly extensive experimente upon the ef- 
fects of forced respiration. A comparison of 
my results with those of Comstock may not be 
without interest. 

In the ffrst place, the apnoeic pause is un- 
questioned. Some of my observers, without 
endeavoring to hold the breath at ell, as did 
Comstock, furnished respiratory tracings in 
which two minutes of forced breathing wee 
followed by two minutes of complete apmaa. 
A very common result was, however, not a 
pure apncea, but a period of slow, shallow 
respiration with long expiratory phases. 

Second, the immediate subjective effects of 
forced breathing were more or lets dizziness, 

'imeriam Jovrml of PtgoMugg, IX., July, 
18B8, 680-871. 


tingling and prickling sensations in the hands 
and feet, blackness before the eyes, and a feel- 
ing of confusion coupled with energy. There 
was often, too, a secondary experience of ex- 
hilaration. 

Third, immediately after the cessation of 
forced breathing there was a noticeable im- 
provement in strengtli and endurance of grip. 

Fourth, a slight quickening of pulse oc- 
curred during the breathing, though not hy 
any means so pronounced as that reported by 
Comstock. 

Fifth, and most interesting: actual tests of 
reaction time, diacrimination time, memory- 
span, visual diaerimination of forms and pre- 
cision of movement, all showed more or less 
impairment when administored immediately 
after forced respiration. 

It is commonly ststed that, while alcohol 
produces for a time distinct exhilaration and 
a feeling of exceptional mental resdmess and 
fluency of thought, the actual performance 
under these conditions does not measure up to 
one’s Bubjective estimate of it. I suggest, 
therefore, that, contrary to Comstock’s view, 
forced breathing is probably not so valuable 
as a mental stimulant as it may appear on the 
Btrength of the feeling of exhiliration which it 
develope. My experiments, however, have no 
bearing upon the effect of forced breathing 
during longer intervals of time after normal 
breathing has been resumed. 

Qdy Monteose Wiiifple 

OOXNEU. Uhivessity, 

Deesmber 6, 1808 


QVOMIOye 

the antiviyisection campaign 
T*he antiTiTiseoticfnists so-called, that is. the 
misguided, ignorant, and the fanatics who 
hare no ohjeotion to liye-broiled lobsters, “ live 
feather” pillows, spring traps for mice, sticky 
fly paper and other forme innumerable of tor- 
ture of the brute creation, but shudder at the 
use of animals for the manufacture of vaccine 
and antitoxins or for the gaining of knowledge 
that will aid in saving human life, have 
opened their annual campaign by an attack on 
the BodeefoUer Institute. A newspatier of 
this oity, whose proprietor fa said to have a 
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, tbougli no excuse, foi disliking med- 
ioal men, bus begun the publication ot affl- 
darita from discharged employees of the inati- 
tute, picturing the “ horrors ” of animal 
experiments, particularly the epoch-making 
experiments of Carrel on blood-vessel anasto- 
mosis and the transplantation of viscera and 
other parte. It is made to appear that these 
are revelations of the secrete of the torture 
chamber, though all that these persons have to 
tell has already been told time and again in 
reports to societies and in the medical and 
other scientific journals, and oven in the secu- 
lar press. Among the horrors mentioned is 
that tho experimenter after grafting a leg on 
a dog “twisted” it to see if the bones were 
knitting, and the impression intended to bo 
conveyed is that the limb was turned round 
and round provoking howls of agony. An ex- 
perimenter, no matter how “ cruel ” he was, 
would not be so foolish as to vitiate his experi- 
ment by breaking up tho adhesions in this 
senseless way, and what he did. if he “ twisted ” 
the leg at all, was what every surgeon does 
with a fractured bone to assure himself that 
onion is taking place. Another harrowing 
detail is that the doge, when operated upon, 
under an anesthetic it is admitted, lost more 
or less blood. Still another is that when one 
of the operations failed end the dog was in 
pain he was chloroformed at once so that he 
should not suffer. And so with all the rest of 
this well-paid-for matter, The head lines are 
horrible, but any one of moderate intelligence, 
reading the affidavits end noting the char- 
acter of the experiments and that they were 
always done under anestiicsia, can see that 
they were conducted with no more "cruelty” 
than any surgical operation on man or beast. 
Kany columns of equally hideous and bloody 
details could be written from the account of 
a scrubwoman or a day laborer who was al- 
lowed the run of the operating room and surg- 
ical wards of a hospital for a day or a week; 
and the surgeons who were raoUng their 
serves and wearying their flesh in the en- 
deavor to relieve pain and save life oould with 
equal effect be called hatchers in the stirring 
bead lines.— Ifsdtco! R$cord, 


BCimTmC BOOKS 

Les Zooceeidiea dea Plantes d’Earope et do 
Bauin de la llediteranie. By C. Hopxbd, 
Dooteur es sciences Laur^at dc I’lnstitato. 

3 Tols., 1,347 pp., 3 full page plates end 
1,365 figs. liibrarie Scientifique. Paris, 
A. Hermann. 190S. 

The plan of this work is especially interest- 
ing to botenists since the cecidia are grouped 
with reference to the host plants instead of 
tho insects or other animals which cause 
their formation. Tho host plants are ar- 
ranged in accordance with Engler & Prantl’s 
“ Pflansenfamilien ” and under each species is 
given the eecidia whieh oceiir upon it, with 
cross references for those species of cecidia 
which occur on more than one host. Each 
family uf host plants is preceded with a rd- 
aumd of the characters of tlie cecidia which 
occur upon its species. The work records a 
total of 6,239 species, with descriptions of 
each. In general, the descriptions ore short 
and dear so that there should be very little 
difficulty in identifying the species. How- 
ever; in some cases the data were evidently too 
meager to enable the author to give complete 
descriptiona. 

The figures arc dear and for the most part 
have been copied from the works of the au- 
thors who described the species. Following 
each spocies of cecidia are the references to the 
bibliography. Each species is also accom- 
panied by abbreviations which explain the 
part of the plant on which it occurs, whether 
it is simple or compound, whether the meta- 
morphosis occurs in the oeoidia or in the 
ground, the time required for its complete 
development, and the geographical distribu- 

Among the host plants are many groupa 
which in America, so far as we now know, 
have few or no cecidia, viz., the fungi, alge, 
liverworts, mosses and ferns. There are also 
many families of flowering plants, of whieh 
the American representatives do not bear 
oecidit. About one third of the known genera 
of American cecidia are also common to Eu- 
rope, but only a very few spedee are common 
to both tiie old and the new world. Of the 
few species which are common to both Eujope 
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snd America, the most conspicuous is the 
Phylhxtra vasiairix Plan, of the gr^)e which 
was introduced from America and has proved 
so destructive to the vineyards of Europe. 

The work also includes a bibliographical 
index of nearly 400 authors and about l,2(!l0 
titles; index tables giving tlie orders, families, 
genera and species of the organisms which 
cause the cecidia; and the families, genera 
and species of the host plants. 

In looking over the bibliographical index 
our attention is attracted to the names of a 
few authors who have also contributed to our 
knowledge of American cecidology, especially 
that of C. H. von Osten-Sacken, who contrib- 
uted far more to the American than to the 
European literature. 

Every one in America who has attempted 
a study of cecidology has experienced great 
difficulty due to the literature being so in- 
volved with other phases of biology, especially 
entomology, and the author in his preface 
states that this is also true in Europe and this 
fact has led to his undertaking this important 

It will undoubtedly prove most useful not 
only for the cecidologist, hut for the botanists 
and the entomologists. In fact, the author 
expresses the hope that the work will be of 
service to the entomologists, the botanists, the 
foresters and the agriculturists. The author 
and his fellow scientists are to be congratu- 
lated upon the excellency and usefulness of 
this work. A most excellent companion piece 
to this would be a similar work on the myco- 

Cecidology is one of the youngest of the 
biological sciences in both Europe and Amer- 
ica, but has attracted a great deal more atten- 
tion in Europe than in this country. The 
greater part of the work has been done by the 
entomologists, who have naturally been more 
interested in the insects than in the cecidia. 
However, the subject is now attracting the at- 
tention of the botanists, who are finding it a 
fruitful field from the standpoint of plant 
pathology and plant physiology. There are at 
the present time a number of young wotkata 
who are taking up this study and to due time 


we may expect similar produotioua in thit 
country. Mxl T. Oooi 

Dxuwsxi AosicuLTuaxi. 

Exhsbikent Station, 

Newsax, Del. 

Lehrhuch dar Phar>nal/ognoaie. Von Dr. 
OEOUflE Kabsten, Professor an der Hnivar- 
aitat Halle, und Dr. Ebiedeioh Oltmanui, 
Professor an der Dniversitfit Freiburg L B. 
Zweite vollst'andlg umgearbeitete Auflage 
von G. Karstens Lchrbuch der Pharmakog- 
nosie. Hit 612 sum Toil farbigen Abbil- 
dungen im Text. Jena, Gustav Fischer. 
1909. 

Pharmacognosy is a comparatively new 
branch of botanical science, and text-books on 
the subject are very welcome, particularly if 
tlicy present a new point of view. In this 
country the eo-called works on materia medica, 
on which the students of pharmacy and medi- 
cine formerly relied for their knowledge of 
vegetable drugs, are being replaced by works 
on pharmacognosy, on the one band, and 
works on pharmacology on the other. In 
other words, these two divisions can no longer 
be covered by a single text or treated with 
authority by tbo same author. Thus, pharma- 
oognoay to the modem acceptation of the term 
deals with the natural origin of vegetable and 
animal drugs, their physical and morpholog- 
ical characters, and the chemical nature of 
their coustitueuts, while pharmacology dealf 
with the action of their constituents and 
preparations on the animal organism, and 
hence to this latter division properly belongs 
the eODsideration of therapeutic properties 
au^ doses'. It is to the credit of German 
scientists and teachers that they earlier dif- 
ferentiated these subjects than we to this 
eountiy. 

The work at hand treats of the vegetable 
drugs exclusively, hut, like most of the Qer- 
num works on this subject intended for tire 
use of students, treats only of a limited nttoi- 
ber of the drugs, these being more or Ims 
typical of the various classes. Professor Olt^ 
manns has written the chapters dealtog with 
the etyptegamio drugs, diiswes, roots, tubers, 
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tevm and exudation products, while Pio- 
faaaor Karatens has considered the wooda, 
barks, leaves, herbs, fruits and seeds. The 
order of treatment of each drug is somewhat 
as follows; (1) The botanical origin together 
with a few words on the distribution of the 
plant; (S) an historical note on the use of the 
drug in medicine or in the arts; (8) the ex- 
ternal morphology of the drug; (4) the anat- 
omy of the drug ; (5) a brief description of the 
drug in the powdered form, and (6) an 
enumeration of the important constituents. 

The strongest feature of the work is the 
comprehensive treatment of the macroseopio 
and microscopic structure, the illustrations 
being numerous and in part colored. The 
German point of view of treating a selected 
number of subjects in a thorongh manner is 
to be commended in a Lihrhuch, and looked at 
pedagogioally Karsten and Oltmanns’s “ Phar- 
macognosy” is an excellent work. 

Henby Kraeher 

PEILAOEimilA CoLUQE OF PhASHAOT 

Tht Periodic Law. By A. E, Garrett. B.8c., 

F.R.A.S. New York, D. Appleton & Co. 

This it one of the volumes in the Interna- 
tional Scientific Series. The first part of the 
work is historical, after an introduction giv- 
ing the methods of determining the atomio 
weights. Beginning with Prout's hypothesis, 
the early attempts at classifying the elemente 
are reviewed. It may well be questioned 
whether undue space and prominence are not 
giveo to some of these. In discussing the 
periodic system itself, the author assigns mors 
credit to Lothar Meyer than Mendelfieff was 
willing to give him and than I am inclined to 
think is justly his due. Much prominence is 
given the important work of CorneDey. The 
pendulum swing of Professor Spring, of 
Lifige, is attributed to Bernolds and Crookes, 
and the idea of the spiral, first worked out by 
Baumhauer, is credited to Johnstone Stoney. 
A considerable portion of the book is given 
to the applications Of the periodic law and a 
chapter is devoted to the efforts at stating the 
relation^ip between the atomic weights in thp 
barms of a mathematical fomula. In the last 
chapter there is a discussion of the more 


recmit theories as to the nature and structure 
of the atom and their bearing on the periodic 
law. 

The book is well written and should prove 
a uBoful handbook to a student of this im- 
portant subject. F. P. Venable 

BOIENTIFIO JOVBEAIS AND ARTIOLBS 

The first number of the Journal of Pharma- 
eologii and Experimental Therapeutice, edited 
by Dr. J. J. Abel of the Johns Hopkins Uni- 
versity, appeared in June. It contains the 
following articles, with these results in brief : 

1. “ The Comparative Toxicity of the Chlo- 
rides of Magnesium, Calcium, Potassium and 
Sodium,” by D. K. Joseph and 8. J. Meltzer. 
The order of toxicity of the four chlorides 
when tested on dogs is magnesium, Ca, K and 
Na. It is thought that the effect of these 
chemical substances depends in large part 
upon the particular substance upon which they 
act, that is, the effect upon simple tissues is 
not applicable to complex organs, and the 
effect upon organs is not applicable to entire 
animals. The toxicity of alkalies and alkali 
earths existing as constituents of the animal 
body is in inverse proportion to the quantities 
in which they are present in the serum of that 

8. “ Studies in Tolerance— 1., Nicotine and 
Lobeline,” by C, W. Edwards. Tolerance to 
nicotine or tobacco can be obtained in ani- 
mals only with great difficulty when the drug 
is given in small doses. Dogs develop resist- 
ance quickly to large toxic doses of nicotine, 
but to lobeline they gain only a limited toler- 

8. "Studies in Tolerance — Strychnine," by 
Worth Hale. Dogs may develop a tolerance 
to strychnine very slowly and at best in a very 
Imperfect form. Guinea-pigs, owing to their 
varying degree of sensitiveness, yield results 
that are somewhat uncertain, though acquired 
tolerance is suggested. 

4. "Meebanism of Hamolysis, with special 
reference to the Eelation of Electrolytes to 
Odis,” by Q, N. Stewart. Evidence, both his- 
tological and physico-chemical, is brought 
forward to support the idea that the super- 



SCIENCE 


[N.8. V0L.X3ai. No. 784 


ficisl layer of the erythrocyte plays an impor- 
taut part in regulating the exchange between 
the oorpusdes and the plasma or other eur- 
rounding media. Alterations of the envelope 
merely allow the conditions to be established 
which are necessary for the transformation of 
the htemochrome. Some evidence is offered 
in support of the idea that the electrolytes of 
the erythrocytes may be divided into throe 
fractions: (1) A portion which escapes even 
with the gentlest methods of laking, (8) one 
liberated only by energetic laking agents, and 
(8) one set free only by destructive processes. 

6. “ Studies Ooncemiug the Iodine-contain- 
ing Principle of the Thyroid Gland— I.,” by 
S. Strouse and 0. Voegtlin. lodotyroeine 
has not an analogous effect to that of the ex- 
tract of thyroid gland upon nitrogen metab- 
olism or upon the blood pressure. It has no 
curative effect upon myxedema or cretinism, 
does not exhibit the typical action of the 
thyroid extract in exophthalmic goiter and 
finally the negative results of these writers 
seem to indicate that the activity of the ie- 
dine-containing principle of the thyroid gland 
is not due to a combination of iodine with 
one single cleavage product of protein. 

8. “ The Antagonism of the Adrenal Glands 
against the Pancreas,” by C. W. Kdmnnda. 
The action of adrenalin in inhibiting the pan- 
creatic secretion is found to be in no eense 
specific. Nicotine and other drugs that con- 
strict the blood vessels of the gland cause an 
inhibition of the gland's secretion as does 
adrenalin, and in a similar manner eapl^xia 
and splanchnic stimulation may produce 
anffimia of the organ and thereby inhibit secre- 

7. “ Quantitative Experiments with the Ou- 
taneona Tuberculin Beaction,” by C, 3. Pir- 
quet. It is found that the cutaneous tuberculin 
reaction depends upon at least two factors, one 
the tuberculin, the other that furnished by the 
organism, which latter can be considered u 
an antibody, the origin of which dates back to 
previous infection of the organism with the 
tubercle bacilli. The first factor can be varied 
at will and progressive dilutions are followed 
by a more or lest uniform diminution of the 


intensity of the reaction, but owing to an im- 
perfect understanding of oartain phenomena 
no definite mathematical expression could ha 
elicited for the determinations made. 

The August number of the Journal of 
Pharmacology and Experimental Therapeuiict 
contains the following articles: 

1. “Some Convenient Leboratory Appa- 
ratue,” by A. 0. Crawford and H. Honn. An 
automatic winding device for spring kymo- 
graphs ie described and figured. This device 
consists of a email motor and a apecial clamp 
that can be easily attached to the heavier 
forms of kymographs resembling the Ludwig- 
Baltxer type. 

A self-registering injection, a nerve stimu- 
lating apparatus, and a combined signal and 
baae line apparatus are each figured and de- 
scribed. 

2. “The Effect of Caffeine and Sodium 
Bicarbonate upon the Toxicity of Acetani- 
lide,” by Worth Hale. The author conolndea 
that caffeine ia of little or no benefit in 
acetanilide poiaoning, in some cases it even 
exerts a harmful effect. Sodium bicarbonate 
lessens the toxicity of acetanilide both upon 
the heart and upon the intact animal. 

8. “Anesthesia by the Intracerebral Injee- 
tion of Magnesium Chloride,” by V. E, Hen- 
derson. A note describing a laboratory method 
for anestbetieing rabbits and cats. 

4. “Ergot,” by W. H. Oronyn and V. E. 
Bendereon. It is held by these writera that 
most galenical preparatione contain oonaider- 
able amounts of the active principles. The 
pharmacologic action of the small doaaa 
usually jiresoribed are, however, too slight to 
didt the desired effect when given per os. 
Eigotoxine ii a highly active alkaloid and has 
the properties of ergot meet daeired in medi- 
cine, it brings on long enduring vuo-oonitiiO- 
tion, inoreaaes uterine movements when ex- 
hibited intravenously, and the same to a leaa 
extent when injected auboutaneoualy, but 
when given par Of hea very little action. 

8. “On the Fharmaoologioel Action of 
Borne Fbthaleina and their Deriyatives, with 
Bpeoial Befeience to their Behavior aa Pargar 
tivaa— I.” by 3. ibal and I>. 0. Bowntne. 
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Phenolphthalein and ita halogen, pioducta, 
phenoltetrachlorphthalein and tetrabromphen- 
oltetrachlorphthalein do not differ markedly 
in their pharmacological beharior. Both 
phenolphthalein and its tetraohlor derivative 
are non-irritant when applied to the mucous 
membrane, to open wounds, and when injected 
subcutaneously. A subcutaneous injection of 
0.40 g. ill man causes a laxative action lasting 
four to six days. This prolonged action along 
with its low degree of toxicity makes it a 
hypodermic purgative of much promise. 
When subcutaneously injected the tetrachlor 
derivative is absorbed and finally excreted 
into the bile only. Phenolphthalein adminis- 
tered in the same way escapes in part in the 
urine, when given per os it may appear in 
small quantities in both bile and urine, but 
when the tetraohlor compound is given by 
mouth none of it appears in the bile or in the 
urine. The large intestine may absorb these 
drugs from their solution in bile and become 
thoroughly saturated with them. 

6. “Clavin, Vahlen’s Active Constituent of 
Ergot,” by D. Tanslyke. A sample of Vah- 
len’s “ clavin ” showed upon analysis the fol- 
lowing content: leucin, 30.1, iso-lencin, 23.8, 
and valin 87.1 per cent. 

7. “The Effect of Collodion on the Amanita- 
hemolysin,” Amanita-hemolysin when di- 
alyzed in collodion sacs loses ita hemolytic 
action completely. Likewise when in contact 
24 to 88 hours with granular collodion previ- 
ously boiled in one per cent, sodium chloride 
solution and washed with dilute alkalies the 
hemolysin loses its hemolytie action. Solonin 
is not affected, but aaponin sometimes is. 

8. “Tlte Distributions of Poisons in the 
Amanitas,” by W. W. Ford. Bearly twenty 
species of amanitas were examined end the 
three most important poisons found in these 
fungi are muscarine, hemolysins ind toxins. 
By the methods used even one or two plants 
furnish sufficient analytic material to eetafalish 
the properties of the fungus suspeoted of 
being poisonous. 

9. “ On the Pharmacological Action of Icd- 
iodoBo- and oxyiodosobenzoio Acids,” by A. 
8. Loveahart and W. E. Qfave. Intra- 


venous injections of N/20 solutions of sodium 
iodosobenzoate or oxyiodosobenzoate aCids 
cause an immediate and marked depression of 
the respiratory center, which seems to be 
identical with ordinary apnasa caused by ex- 
cessive ventilation. This and other phyaio- 
logical phenomena seem to indicate that the 
oxygen bound to the iodine in iodosobenzoic 
acid is physiologically active. 

AN EARLY VOTE OE FLIES AS TRANS- 
MITTERS OF DISEASE 

In these days when we are just coming to 
realize what powerful agents insects are in the 
dissemination of infectious diseases, it is in- 
teresting to read on pages 385 and 386 in 
Edward Bancroft’s “ An Essay on the Natural 
History of Guiana in South America,” pub- 
lished in London in 1789, concerning a disease 
called “Taws” very prevalent in Guiana: 

The Yaws are ipungey, lungous, yellowish, cir- 
cular protuberances, not rising very high, but of 
different magnitudes, ususlly between one and 
three inches in circumference. These infest the 
whole turfaee of the body, and are commonly so 
oontiguous that the end of the finger can sot be 
interted between them; and a email quantity of 
yellowiah pus is usually seen adhering to their 
surface, which is commonly covered with flies, 
through the indolence of the Negroes. This la a 
moat trouhloaonie, disagreeable disorder, though 
It Is seldom fatal Almost all the Negroes, once 
only in their lives, ere infected with It, and some- 
tlmei the Whites also, on whom its effects are 
much more violent. It Is usually believed that 
this disorder le oommunieated by the Hies who 
have been feasting on a diseassd object, to those 
persons who have lorea, or scratches, which ate 
uncovend: and from many observations, I think 
this Is not improbable, as none ever reoelve this 
disorder, whose skins are whole ; for which reason 
the Whites are rarely infected ; but the backs of 
the Negroes being often raw by whipping, and 
enffered to remain naked, they soaroe ever es- 
cape it. 

The “Taws” according to the Standard 
Dicticasty is: “A contagious tropical skin- 
diseoae characterized by small, dusky red spots 
that devdop into raspberry-like tubercles, 
sometimes ulcerating: often of long continu- 
ance: framboeaia.” 
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Bancroft was a pVaician, who resided on extending a little north of west and south of 

the river Demerara, from which he wrote let- east. San Bernardino Mountain forms the 

ters to his brother under dates July S-Novem- western end of this ridge with an elevation of 

her 15, 1766. In 1769, these letters were col- 10,630 feet, while the eastern end is known u 

lected and published in a volume, under the San Gorgonio Mountain with a height of 

above title, dedicated to William Pitcairn, 11,486 feet. The Santa Ana River, the main 

M.D., fellow of the Royal College of Phyai- stream in the range, drains the northern 

cians in London and Pliysician of St. Bar- slope of this ridge, receiving its large perma- 

tholomew’s Hospital. The copy from which nent flow of cold water from the glacial 


Library of Congress at Washington. 

E. W. Gudger 

SlATI NoaMAt. CotUBOE, 

Gbeensbobo, N C 

SPECIAL ARTICLES 

OtAOUTION IS THE SAS BERNARDINO RANGE, 
CALIFORNIA 

While engaged in the study of the moun- 
tains of southern California the past summer 
the writers spent a week about the elopes of 
Ban Gorgonio Mountain, the highest point of 
the San Bernardino range. The important 
discovery was made of unmistakable signs of 
former glaciation upon its northern slope. 
This is a fact of considerable interest because 
it has hitherto been assumed that the south- 
ernmost point of glaciation in the United 
States was in the Sierra Nevadas, nearly two 
hundred miles to the north. 

The San Bernardino range » topographic- 
ally distinct from any other monntaine of 
southern California. It appears to be much 
younger than the San Gabriel range, from 
which It IS separated by the Cajon Pass, and 
also to have had a different history from the 
San Jiaeinto Mountains, which he to the south 
on the opposite side of the San Gorgonio pass. 

The topography of the range is marked by 
broad elevated valleys, and plateau-like ridges. 
There are several undrained basins quite sim- 
ilar to those in the desert immediately ad- 
joining on the north, and it seems reasonable 
to assume that the range as a whole is an up- 
lifted fault block of what was once topograph- 
ically a portion of the Mohave desert. 

The highest portion of the range forms a 
rather sharp ridge about six miles long and 


in the season in the heads of tlie protected 

The largest glacier existed on the north- 
west slope of San Gorgonio in a semicircular 
basin made by a northerly curve of the ridge 
running westerly to San Bernardino Moun- 
tain. Here is a true glacial cirque, and from 
ita margins well-charaoteriEed morainal ridges 
extend downward for about a mile into the 
basin of the South Fork of the Santa Ana 
River, and Mock a small tributary from the 
east. Above the dam thus made is a body of 
water about a quarter of a mile across known 
as Dry Lake. The lower marginal moraine 
reached fully three quarters of a mile below 
the lake, the total width of the glacier at its 
lower end being indicated by this distance. 
The rock dAtis on its lower aide forms a great 
wall across the valley 300 to 400 feet high. 
The glacier appears to have been overloaded 
with dAris and after having first reached the 
lowest point where there ia a great quantity of 
partly modified morainal material, to have 
been crowded progressively eastward back 
toward Ae present Dry Lake. In places two 
to three marginal moraines appear and several 
basiu-Iike depreeaions resembling kettle holes. 
No bedrock is visible in the path of Ae 
glacier and acratched boulders were not leoog- 
nixed wiA certainty. The granitic rocks are 
coarse and crumble rapidly and it is not to be 
wondered at Aat no boulders Aus marked 
were seen. Great springs iasue from the 
lower margin of these glacial gravda, form- 
ing a typical mountain meadow wiA abun- 
dance of grace end a cool bracing air. 

AnoAer typical cirque basin lies dose up 
under Ae northeast crest of San Gorgonio, 
and contains snow drifts nearly all aummer. 
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A half mile below are one or more well-marked 
•fcnidrcular torminal morainea. 

Two miles northwest of San Qorgouio, and 

glacier which carried down a vast amount of 
ddbris to within a quarter of a mile of the 
termination of the large glacier already de- 
scribed. A small body of water known as 
Dollar Lake occupies the last resting place of 
the ice close up under the rocky cUITb. 

Following the ridge waalerly for two miles 
more we come to a cirque-like basin close up 
under the crest and forming the head of 
Hathaway Creek. Here was perhaps the 
most interesting glacier of all in the district. 
It was a long narrow tongue of ice which 
reached downward a mile and left the most 
perfw^t moraines seen. Fire semicircular 
terminal moraines cross the cafion and upon 
its eastern side is an ideally perfect marginal 
moraine. The middle one of the terminal 
moraines is formed of immense blocks of rock 
and looked at from below its curving front 
forms a great wall nearly 100 feet high. The 
lowest moraine, 1,000 feet farther down the 
caBon, is formed of the finest material of any. 
as though when the 6rst ice tongue came down 
it found the surface soft and deeply disinte- 
grated. The phenomena here indicate that 
glaciation was of considerable duration, and 
that the history of the period was anything 
but simple. 

The last glacier on the ridge was a small 
one nestling also in a northeast-facing alcove 
near the top of San Bernardino Hountain. 

Hone of these glaciers appear to have de- 
scended much below 8,600 feet, and it will be 
seen from the descriptions given that the con- 
ditions bad to 1)0 just right for their appear- 
ance at all. Such conditions were a north- 
ward or northeastward facing alcove which 
headed sufficiently close to the crest to receive 
the snows which drifted over its summit. The 
west fork of Hathaway Creek, which headed 
nearly as high as the glaciated one, was sepa- 
rated from the crest by a plateau-like 
shoulder and in its sharp V-character, ap- 
pears never to have contained anything of a 
glacial nature. 


There seems to be no other possible inter- 
pretation of the phenomena observed but that 
of glacial action, and it is quite remarkable 
that this extensive lofty region known to have 
a heavy precipitation and to contain a boreal 
fauna and flora should not long before have 
been investigated m regard to the possibility 
of its having been glaciated. 

H. W. Fairbanks, 

E. P. Cakev 

Bebeelev, Cai- 

UALLOraABAN PARASITES PKOM THE CALIFORNIA 

The great vulture or condor of California, 
Qymnogyps californianus, although not as 
rare a bird as reported by most bird books is 
yet so uncommon and shy, and bonce so rarely 
seen, and is such an extraordinary great feath- 
ered animal, that it is one of the most inter- 
esting of American birds It ranges north 
and south through tho mountains of the state, 
nesting in wild and inaccessible places. It is 
nearly, if not quite, as large as the condor of 
the South American Andes, averaging four 
and a half feet in length and ten feet in spread 
of wing. The female lays a single enormous 
egg {4Jx21 inches), specimens of which are 
rarer m collections than those of the great 
aiik. 

Up to the present time no Mallophaga 
(biting bird lice) have been recorded from this 
bird giant. However one of my students of 
several years ago, C. S. Thompson, a student 
of birds as well as of insects, took a number of 
Mallophaga from a single condor and I have 
just taken time to go over this material. It 
includes only two species, a small Menopon 
and a Lipeunts of average site. 

The Lipmrua belongs to the well-character- 
ixed group of sex-guttati (with six curious 
chitinixed spots on the anterior half of the 
head), whose members are found only on 
raptorial birds, espcoially tho larger kinds as 
vultures and eagles. The group affinities of 
the specimens (two females and a male) are 
certain, but whether they should bo assigned 
to one of tho few already described species of 
this group or be looked on as representatives 
of a new form is not so easily determined. 
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On tha whole, I am inclined to align them 
with Giebel’s long-known species Lipaurua 
aateiaor. Qiebel described the species from 
specimens taken from the South American 
condor, Sarcorhamphua gryphua. Piaget 
found it again on the same boat and Camker 
has taken it on the king vulture, Qypagua 
papa, in Costa Kica. As the range of the 
king vulture end the California condor al- 
most overlap (the king vulture is said to 
occur occBsionallj^ in Arizona) it is, at first 
thought, not surprising that the single para- 
site species is common to all three of these 
groat American vultures. 

Osborn has found a L%peurua on the turkey 
buzzard (Cathartaa aura) in Iowa, but de- 
scribes is as diatiuet from assessor under tha 
name marginalia. His specimens (two) are 
smaller by a third than aaaeaaor and have 
their markings “ confined to the narrow mar- 
ginal lines.” 

The single Afenopon specimen, a female, 
can also, I think, be ascribed to an already 
known species, namely Menopon faactatum, 
collected by Endow from the South American 
condor (Sarcorhamphua gryphua) and by 
Carriker from the king vulture (Qypagua 
papa). The exact determination of this Afsn- 
open species is made very difficult, if not im- 
possible, by Budow’s incomplete description, 
but Carriker’s figure and what there is of the 
original description correspond too well with 
my specimen from the California condor to 
make necessary the establishment of a new 
species for it. 

It is highly interesting— at least it is to me 
—to find two parasitic species common to all 
three of the great vultures of the American 
Cordillera. But the range of these birds, al- 
though extending north and south for several 
thousand miles, is nearly continuous when the 
three species are taken as one host typo. 
Looked at in this way the geographical range 
of the parasites seems explicable. But when 
we keep in mind the facts that the host ^pe 
is really a compound of three taxonomically 
quite distinct units— they represent three sep- 
arate genera to the omithologioal systematist 
— and that the individuals of each of these 
host units are particularly non-gregarious, 


even solitary, birds, preventing, almost cer- 
tainly, any actual bodily contact between ih- 
dividuals of ]he different species and, except 
at mating and nesting time, any such contact 
even among individuals of any one of tha 
species— when we face these facts the distri- 
bution of these wingless parasite species 
comes to assume the interest and importance 
of a problem. What is its solution! 

I can simply reiterate my belief, already 
several times previously declared, that such 
eases can only be explained on the assumption 
of the occurrence of the parasite type on the 
common ancestor of all three of the related 
(although generically distinct) host types, and 
its persistence practically unchanged on each 
of the diverging descent products f-om this 
original ancestor-host. 

V RBXON L, Kellcxks 

Staotobb UamasiTY, Cal. 

FUB-SEALS DOME8TIOATBD 

Until a few months ago, no authentic in- 
stance was on record of Alaska fur-seals 
(Callorhinua alaacanua) being fed in captivity 
and living for any length of time in other 
tlian their natural environment. Apocryphal 
tales exist on the Pribilof Islands of fur-seals 
having been tamed and living thereafter in 
the habitations of human beings on the is- 
lands. In tbe early seventies, the Alaska Com- 
mercial Company placed two immature live- 
fur-seals, exact ages not definitely known, in 
Woodward’s Gardens in San francisoo, which 
were confined within an enclosure, and which 
died of starvation after several months’ incar- 
ceration, having eaten nothing during tbe 
interval. 

■This experiment at Woodward’s Gardena- 
fixed the idea that fur-seals would not feed in 
captivity. In view of this belief, it is specially 
interesting to announce that Mr. Judson 
Thnrber, boatswain oa the revenue cutter- 
Bear, has succeeded in inducing two fur- 
eeal pups to take food voluntarily and in 
keying them alive and well in captivity from' 
October 9, 1909, until the present time. A 
brief account of this successful experiment i» 

The effort had its inception in the deiire of 
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St. Fox, the surgeon of the Bw, to escertem 
whether the fur-seal carried ectoparasites. 
For this purpose, a starving ^ur-eeal pup, 
whose mother had been killed while feeding 
at sea, was given to the Beat^s surgeon, who 
was unable to discover any of the parasites 
mentioned. The half -starved little animal was 
then taken by Mr. Judson Thurber, the Bear's 
boatswain, who desired to attempt feeding the 
pup by artificial means. He was so far success- 
ful in his efinrts that he induced this pup to eat 
dried fish from his hand and kept it in good 
condition for three weeks, when it died in con- 
vulsions. Desiring to carry the erperiment 
farther, Mr. Thurber obtained two well-con- 
ditioned fur-seal pupa, a male and a female, 
from the Pribilof Islands on October 8, which 
he induced to eat regularly and even greedily, 
and which now are fat and in prime condition. 

The chronology of the eiperiroent follows: 

Octoler 9.— Two pups delivered to Sevenue 
Cutter Manmnp. 

October H.— Pups delivered by Jfenmnp to 
Bear— did not eat between these dates. 

October J9.— Female began eating solid fish. 

October 88.— Male chloroformed and fienum 

October 8S.— Male induced to swallow a 
little dried salmon. 

yovemher 8— Male began to eat at will, 
and on that date ate with evident relish nine 
small fresh herring at Seattle. 

Mr. Thurber began his experiments by 
forcing condensed milk down the throat of 
the starving pup first obtained. In doing so 
be discovered that the animal experienced 
difficulty in swallowing and attributed this to 
the fact that the movement of the tongue was 


at once aevered forcibly with hia finger, upon 
which the pup soon after began to eat fish. 
After the death of thia pup and his securing 
the two others, the same impediment to the 
free movement of the tongue was noted. 
The female, it ia stated, succeeded in breaking 
the frenum by her own efiorts and a few days 
afterwards began to oat. The male being un- 
able to do this, on October 23 he was cblorp- 
iormed and his frenum cut. Immediately 
after this, the male began to protrude its 


tongue and to nose the fish in its enclosure, but 
did not eat, possibly because no suitable food 
was obtainable at sea. Upon the arrival of the 
vessel at Seattle small herring were fed to the 
pupa and both animals ate greedily. 

The female was by far the easier to feed, 
was without food for only ten days and has 
been in good condition during the whole of 
her captivity. The male, however, was vir- 
tually without food from October 9 until Uo- 
vember 2, a period of twenty-four days, dur- 
ing which time he grew thin rapidly and was 
a pitiful sight beside his fat and sleek-looking 
companion. Since he began feeding, how- 
ever, he fattened daily and now is as well-con- 
ditioned as the female. 

The pups have been kept on board the Beor 
in a box six feet long by three feet wide. At 
first this box was filled with sea-water two or 
three times a day. Now the box is kept filled 
with water during the day and ia emptied at 
night. They manifest no desire to leave the 
water during the day and frequently sleep on 
the surface. In the morning, when the box is 
filled with water, they show every indication 
of delight. They are very tamo and, whan not 
in the water, will allow any one to fondle them 
unleea a quick motion is made, when they 
will snap, but even tlion will bite gently if the 
hand is allowed to remain quiet. 

In conducting thia experiment Mr. Thurber 
used great patience and no little skill. He be- 
gan feeding the animals by holding their 
mouths open and pouring into their mouths 
evaporated cream mixed with bits of fish. 
The pups resented this, but small quantities 
went into their stomachs. Later, Mr. Thurber 
would tie bits of fish on the end of a string 
and tease the animals until they would snap at 
the fish. Then he would manage to poke the 
fish down the seal’s throat and out off the 
atring. In this way the female was taught 
the taste for fish, after which she soon learned 
to oat voluntarily. 

These animals, the only captives of their 
kind In the world, are now thriving on board 
the Star and it is hoped soon to bring them 
to Waahington, where they will be placed in 
the large pool at the Bureau of Filherios, Mr. 
Thutber is entitled to all credit for hi* sue- 





measure hitherto believed impoaaible of ae^ 
complishment. The greater portion of the 
foregoing data was furnished by Captain 
P. Bertholf of the Bear. 

The result of Mr. Thurbor’a experiment is 
to establiah the possibility of feeding fur- 
seals in captivity. Incidential to this is the 
interesting disclosure seemingly demonstrated 
by three examples under observation that tlie 
frenum in the fur-seal young at first opposes 
an ohatacle to their taking solid food, and 
that its rupture is a prerequisite to their feed- 
ing on other substances than mother's milk. 
Should this be proved by subsequent experi- 
mentation, the knowledge may open up a wide 
field of endeavor, having as its object the 
saving from death of those fur-seal nurslings 
whose mothers have been killed at sea, and 
wbioh now die a lingering death from starva- 

Bahton W. Etebmann, 
Walter I. Lembkev 
Bdbeau or Fiaiitaias, 

Wabbinotoh, B C. 
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separate reservations— one established by the state 
of Minnesota and the other by the province of 
Ontario. These two reservations adjoin ths inter- 
national boundary. For several years a bill to 
establish a game refuge in northern Minnesota has 
been pending in Congress but has failed to pass. 
Last February by proclamation of the President 
the Superior National Forest was established in 
Minnesota, and shortly after a bill was passed by 
the state legislature prohibiting the hunting of 
game animals or birds in national forests, stats 
parks and such other lands in the state of Minne- 

game refuges. Under this law the Superior Stats 
Oame Preserve, comprising about 1,01)0,000 acres, 
and including all of the Superior National Forest 
and some other lands adjoining the international 
boundary, haa recently been estublislied. Still 
more recently the province of Ontario has Ht 
aside an equal area as the Quetico National Forest 
immediately adjoining the Minnesota reservation 
on the north The eombiiied area of the two 
reservations is about 2,000,000 acres. 

Mr. Howell described a ease ef seml-domestioa- 
tion of a wild bird, the myrtle warbler, in the 
drug store of Union Station at WasUlnglon. Mr. 
H. W Olark noted a somewhat similar instance 
at UWe Maxinkuekee, Ind., in 1908, 
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Jn common with other umverssi symbols the cross tlon, the cross has clwsya bean the generic lymbnl 
emblem presents foiii elcnrly marked stages in its ol the impartation and maintenance of life. 
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lociUty where flowering plant* hare ever been Okryaopiit pimfolta, dlaoovered by Elliott in 1814, 

toiind, while another ia from Etab, the moat and known only from one county, were 

Since tile subject of inoBsee wae the principal party of geologiata, Mr, Harper made a trip at 

topic of the hour, Dr. Murrill leferred briefly to 2(10 mile* on the Warrior and Torabigboo rivere 

the genua Dictyolut, the specie* of which are in Alabama, which occupied a jieriod of ten day*, 

found on living iiiosac*. This genua belongs to Here he colli-cted an Egutietun which reseinble* 

the Chanterlcic, a tribe of gill fungi, and there K onwaae, hut la several hundred mile* out of 
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THh AMERICAN ASSOCIATION FOR TBB 
ADVANCEMENT OF SCIENCE 
THE PAST AND FUTURE OF TEE STUDY 
OF SOLUTIONS' 

SoLOTioMS have been known since earli- 
est times, and the problems which they 
represent have been studied by a long line 
of very able investigators All of the early 
work on solutions has been inseparably 
linked with the study of chemical phenom- 
ena. Indeed, up to the year 1887 chemical 
views of solutions have predominated. So 
for example, in his lectures delivered at 
Yale College in 1837, Benjamin Silliman, 
Sr., considered solutions as chemical com- 
pounds; and in his memorable work on 
theoretical chemistry which appeared in 
1863, Herman Kopp treated solutions as 
chemical compounds that exhibit variable 
proportions, which mode of treatment was 
retained by A. Horstmann when in 1883 
he wrote the second volume of the new 
edition of Kopp’s work, now known as 
Qraham-Otto’s '‘Lehrbuch der phyaikal- 
iscben nnd theoretischen Chemie.” Ever 
since the days of Lavoisier, when the ao- 
called law of definite proportions was first 
recognized, a distinction has been drawn 
between compounds which follow that law 
and combinations that do not. Chemical 
combinations which exhibit definite quali- 
tative and quantitative composition that 
can not be varied gradually by small incre- 
ments arbitrarily chosen were soon termed 
definite chemical compounds, whereas ao- 
lutions, whose composition may be varied 
gradually, quite arbitrarily— at least 

‘Addrem at the vice-president end ohalrman of 
Section C— CheniUtiy— Amerioen Aiioeiation for 
tho Advenoement of Science, Boston, 1909 
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within certain limita- were regawied aa 
indefinite chemical compounda, or com- 
pounds according to variable proportiona. 
So Robert Bunsen used to teach that we 
may have compounds according to definite 
proportions and also compounds according 
to variable proportions, the latter com- 
pounds being the group known aa solu- 

The careful quantitative investigation 
of solutions really dates from the time of 
Lavoisier, who, as is well known, intro- 
duced the balance into the chemical lab- 
oratory. Before this the observations 
made were generally only qualitative in 
character, at any rate they were often 
crude and faulty. The very fact that so- 
lutions were regarded as chemical com- 
pounds led to their study by much the 
same methods adopted for the investiga- 
tion of definite chemical compounds, i 
chemical compounds in the narrower sense 
in which the term is at present commonly 
used. So the qualitative composition and 
the quantitative composition of solutions 
were carefully studied. The density, the 
color, the boiling point, the specific heat, 
the optical activity, the thermal accom- 
paniment of the formation of solutions 
and of their reactions witl^ other sub- 
stances, as well as their other physical, 
chemical and physiological properties, were 
studied in much the same way that these 
various properties were determined for 
definite chemical compounds. And yet, 
the fact that the composition of solutions 
may be varied gradually and arbitrarily 
within certain limits and that this can not 
be done in the case of definite chemical 
compounds, has for nearly a whole cen- 
tury been considered to be the vital differ- 
ence between a solution and a definite 
chemical compound, and this is quite 

To obtain a definite chemical compound 
in the pure state usually requires a con- 


siderable amount of work. The usual 
operations of purification as in vogue at 
present are crystallization, solution and 
precipitation, sublimation and distillation. 
By means of the so-called purification 
process a product is finally obtained whose 
composition does not change further, 
though the substance be sub.iected to 
further similar treatment. As F. Wald 
states it, a chemical compound is a phase 
whose composition remains constant though 
temperature, pressure and contact with 
other phases be varied within certain lim- 
its inside of which the substance in que«- 
tion is stable. In a sense then the so-called 
definite chemical compounds are really ob- 
tained in certain cases as the more resist- 
ant cleavage pieces resulting when the 
purification processes are applied. That 
the latter processes after all frequently 
represent rather violent treatment will 
probably not be gainsaid by any one. 

The law of definite proportions was con- 
sidered by Ostwald in hia Faraday lecture, 
which in turn was discussed by others, 
among whom Benedicks voiced the senti- 
ment that after all when closely scrutin- 
ized it becomes evident that there is an 
arbitrary element in judging as to when 
we really have a pure, definite compound 
before us, and that the matter of definite 
proportions is to some extent one of defi- 
nition. As to the law of multiple propor- 
tions, this baa been directly cfaslleuged by 
P. Duhem as a tenet that can neither be 
proved nor disproved, though I must 
frankly confess my inability to agree com- 
pletely with him in his argument. 

The year 1887 is noteworthy, for it 
brought both the van’t Hoff theory of di- 
lute solutions and the theory of electro- 
lytic disweiation of Arrhenius. These 
theories really supplement each other, as 
is well known. They may well be called 
physical theories of solutions as distinct 
from the chemical views of solutions al- 
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rMdy mentioned. U is quite unnecessary 
to Tehearse here the (treat activity that has 
rmited in the study of dilute aolutiona 
duMiidr the last two decades as a direct 
eonsequence of the theories of van’t Hoff 
and Arrhenius, Tlie pages of the history 
of chemistry that rreord this experimental 
work on dilute solutions will ever main- 
tain their brilliant luster, for they reflect 
the enthusiastic efforts of scores of active 
young hands and niimls that were urged on 
by a most inspiring leader, an able teacher 
and experimenter, and a most lovable men 
—Wilhelm Ustwald. Without him the 
theories of van 't Hoff and Arrhenius would 
scarcely have gained a foothold 
But excellent as were many of the ex- 
perimental acquisitions that were thus ob- 
tained as a result of these working hy- 
potheses, time has shown that the latter 
have long since served their purpose, and 
that mere physical eonceptions of solutions 
are untenable as an explanation of the 
phenomena actually observed. Further- 
more, a theory which applies merely to 
very dilute solutions, and then only in an 
imperfect way, is quite untenable in the 
long run, even as a working hypotheaiai 
It is not my purpose to enter upon a dis- 
cussion of the numerous experimental re- 
searches which have made the theories of 
van’t Hoff and Arrhenius untenable. 
These investigations have been published 
at various times during the last decade, 
and I have dwelt upon them in detail on 
previous occasions. It is quite safe to as- 
sume that they are sufliioiently well known 
to all. Moreover, I frankly confess that I 
am glad to escape the task of recounting 
again the weaknesses of these views of so- 
lutions as exhibited by experimental facts, 
for in my younger days I was quite en- 
thused with these hypotheses, and it waa to 
me a great disappointment to find later 
that they were contradictedi by so many 
experimental truths. It is rather my pur- 


pose to point out the direction in which 
experimental investigations made thus far 
have led us, and to attempt to indicate the 
line of attack which must be followed to 
insure success in the future, so far as this 
can at present be foreseen. 

The data collected since 1887 in studying 
the various properties of solutions, though 
frequently gathered with the aid of the 
physical liyimtheses already named, have 
nevertheless gradually and unerringly 
demonstrated that the chemical view of 
solutions is far nearer to the truth, than is 
the idea that a solution is a mere physical 
mixture. In this connection permit me to 
call attention to a few experimental illus- 

When antimony trichloride and camphor 
are brought together the two solids liquefy 
each other, forming a thick syrupy solu- 
tion, the proportions of the two ingredi- 
ents of which may be varied within cer- 
tain limits. Antimony trichloride and 
chloral hydrate similarly liquefy each other, 
though less readily. Again, camphor and 
chloral hydrate when in intimate contact 
with each other form a liquid. If now 
cane sugar or paraffine be treated with 
antimony trichloride or with camphor or 
chloral hydrate no change will he observed 
The question arises, why do antimony tri- 
chloride and camphor liquefy each other 
and cane sugar and camphor nott It is 
perfectly clear that all that we can say is 
that this IS because of the specific nature 
of the substances themselves. In other 
words, antimony trichloride and camphor 
liquefy each other and sugar and camphor 
do not for reasons that are similar to those 
which we give as to why charcoal will 
bum and platinum will not. We may say 
that the mutual attraction, t. e., the affinity 
of antimony trichloride for camphor, is 
sufficient to overcome their cohesions, and 
so they unite and form the solution. Now 
as to whether the antimony trichloride die- 



SCIENCE 


(N. S. 


.XXXI. No.7U 


solves the camphor or the camphor the 
antimony trichloride is clearly an idle 
question. We may regard either the one or 
the other as the solvent, for this is ob- 
viously a purely arbitrary matter. Let ns 
now raise the following question; In the 
syrupy liquid that has been formed by the 
action of antimony trichloride and cam- 
phor on each other, how much of the cam- 
phor present is combined with the anti- 
mony trichloride that has been employed t 
The answer is perfectly obvious, for clearly 
all of the antimony trichloride is combined 
with all of the camphor in the ^rupy 
liquid that has been formed. One might 
as well ask the question ; When mercury 
and oxygen unite to form mercuric oxide, 
how much of the oxygen present is united 
with the mercury that the oxide contains t 
Clearly here too all of the oxygen is united 
with all of the mereury present When 
the solution of antimony trichloride and 
camphor is heated, the vapor obtained 
contains both of the ingredients. Simi- 
larly when we heat mercuric oxide the 
vapor contains mercury and oxygen. We 
see thus that the cases are essentially simi- 
lar in character, the only difference being 
that in the case of the solution in question 
we have a compound according to variable 
proportions, whereas in the mersuric oxide 
we have a compound according to definite 
proportions 

Now when ice acts on sodium chloride is 
not the case quite similar to that of cam- 
phor and antimony trichloride 1 Suppose 
we knew of no temperature above 0° C., 
would any one argue that the solid ice dis- 
solved the solid salt in the process of fonn-* 
ing the brine 1 Certainly not, we should 
say that the brine has been formed by the 
union of the ice with the salt. And here 
similarly the question as to how much of 
the salt in the brine is united with how 
much of the water in the latter is quite 
idle, for obviously all of the salt uaed ha* 


united with all of the ice. The ease would 
clearly not be altered if we started with 
liquid water and solid salt and formed th* 
brine by tlie interaction of the two enb» 
stances. This view, that in a solution all of 
tho substances present are united with 
one another just as all of the elements 
in a definite compound are combined with 
one another, is to my mind the only ra- 
tional view we can take of the matter. It 
is not new, on the contrary, it is quite old. 
It has been held quite generally by scien- 
tists prior to 1887, when the physical theo- 
ries came upon the stage and diverted at- 
tention into other rhaniiels, as already 
stated, with the result that the tnie nature 
of Boiutions has been thoroughly obscured. 
If now we dilute the brine with more water, 
does the water added combine further with 
the salt present! Most assuredly, for ia 
not the vapor tension of a brine, however 
dilnte, lower than that of pure water, and 
does not this show that the water in the 
brine experiences greater difBeulty in 
evaporating because of the mutual attrac- 
tion between the salt and the water I 
Were any of the latter uncombined with 
the salt of the brine, this uncombinrd 
water would show the same vapor tension 
as pure water; but a brine of the same 
vapor tension as pure water of the same 
temperature does not exist. 

The phase rule of Willard Gibbs marks 
a greet advance in the study of betero- 
genepus equilibrium. Through the prac- 
tical work of Bancroft, Hoozeboom and 
numerous other able chemists, the phase 
rule has home rich fruits. In all of this 
work the composition of the phases that 
are in equilibrium with one another under 
given eonditiona of temperature and pres- 
sure was carefully determined. This work 
hag revolutionised solubility determina- 
tions, placing them upon an accurate 
scientific footing. Nowadays when the 
solubility of a compound is to be thor- 
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oughly investigated nothing less than the 
complete equilibnum curves of the com- 
pounds in question will suffice; but once 
the work is carefully done, it is final for all 
time. This is not the place to dwell upon 
all the various questions that have been 
cleared up by the application of the phase 
rule. It should here be emphasized, how- 
ever, that the latter deals with the equilib- 
rium of the various phases whose qualita- 
tive and quantitative compoaition is of 
course ascertained. As to the inner struc- 
ture of any one of the phases the phase 
rule IS able to tell us nothing. Indeed, in 
the study of single-phase chemistry, the 
phase rule is no help wbatevej. We may 
consider the investigation of the constitu- 
tion of definite chemical compounds a part 
of single-phase chemistry, and we may 
similarly consider the question as to the 
inner nature of a solution (i, a., of a com- 
pound according to variable proportions) 
as a problem, of single-phase chemistry. 
In the investigation of the constitution of 
single phases it is quite impossible to get 
along without hypotheses While the 
phase rule does not involve even the 
atomic and molecular theories, these are at 
present indispensable tools in prying into 
the inner nature of any one phase. But 
in the study of solutions, interest centeis 
not so much in the equilibrium between 
phases as in the inner structure of the 
latter themselves. 

Our methods of ascertaining the struc- 
ture of chemical compounds are quite 
numerous, but they readily fall into a few^ 
categories. So we argue as to the struc- 
ture of a compound from its synthesis, 
from its analysis, from its behavior toward 
various other chemical agents, from altera- 
tion by the application of pressure, heat, 
eleetricity, light and kindred agencies, and 
also from its various physical and phymo- 
logical properties. Thus, for example, it 


has always been considered as sound reas- 
oning that because red precipitate can be 
formed from mercury and oxygen, these 
subHtanr.es arc in red precipitate, which 
conclusion is verified by the fact that the 
latter compound may be decomposed into 
oxygen and mercury. There has never 
been any objection to the argument that 
if one of the elements actually enters into 
a compound during the latter’s formation, 
nr can. be obtained from the compound 
cither m the free state or in combination 
with other elements, that element is actu- 
ally in the compound. So since calcium 
curlKinatc may he made from calcium, 
carbon and oxygen, we argue that these 
elements and these only are contained in 
calcium carbonate. Again, when calcium 
carbonate is heated, calcium oxide and car- 
bon dioxide, and these only, are obtained; 
and conversely calcium carbonate may be 
formed by the union of calcium oxide and 
carbon dioxide. The.sc facts were duly ex- 
pressed by the old dualistic formula for 
calcium carbonate CaO COj which con- 
sequently had iiiiieh to commend it. Yet 
while we thus hold that the elements cal- 
cium, carbon and oxygen are in calcium 
carbonate, we do not argue that this com- 
pound contains calcium oxide and carbon 
dioxide, even though the last two sub- 
stances will unite and thus form calcium 
carbonate, or though they may be obtained 
as decomposition products of the latter 
compound. We write our formula for 
calcium carbonate CaCO, because of the 
precipitation methods by which the com- 
pound may be prepared, and because of the 
formulae that we assign to soluble carbon- 
ates on the basis of the products that they 
yield by electrolysis. We consequently 
hold that the carbon dioxide and lime that 
form when calcium carbonate is heated 
result from the rearrangement of the atoms 
and splitting of the compound on account 
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of the violence to which it has been enb- 
jected by heating it very highly. Simi- 
larly, while we recognize that carbon, 
hydrogen and oxygen are contained in 
cane sugar, we do not argue that the latter 
eonsists of water and carbon, though these 
products may among others be obtained 
by heating sugar. Likewise we are loath 
to conclude that proteins contain ammo 
acids, simply because these result as cleav- 
age products when the proteins are sub- 
jected to certain rather drastic treatment. 

Turning now, for example, to a com- 
pound like blue vitriol whose composition 
we are wont to express by the formula 
CuS0,.5H,0, to indicate that it consists of 
copper sulphate plus water, we find that 
the water may be driven off by heat prop- 
erly applied and that the dehydrated 
copper sulphate remains behind. On heat- 
ing the copper sulphate further it is de- 
eoroposed into copper oxide and sulphur 
trioxide. If it were intended to express 
these changes by means of a formula, 
surely the old dualistio formula CuO.SO,. 
5H,0 would best indicate what has been 
observed. But here again we have de- 
parted from the idea that copper sulphate 
contains copper oxide and sulphur trioxide 
because upon electrolysis of ad aqueous 
solution of copper sulphate, metallic cop- 
per, sulphuric acid and oxygen are ob- 
tained ; while upon adding zinc or iron to 
a copper sulphate solution metallic copper 
is thrown out, and the sulphate of the more 
basic metal results. So far as the water 
content of blue vitriol crystals is con- 
cerned, we only know its relative amount 
and that it can be driven off by heat, 
higher temperatures being required to se- 
cure complete dehydration, while rela- 
tively lower temperatures will suffice to 
remove a large portion of the water. As 
to how this so-called water of crystalliza- 
tion is held, whether it is united with the 


copper sulphate simply as water mole- 
cules adhering to the copper sulphate 
molecule, or whether, like the oxygen and 
hydrogen content of the cane-sugar mole- 
cules, the oxygen and hydrogen in blue 
vitriol are united with the sulphur and cop- 
per in some more complicated way, is an 
open question. So far as the facts known 
are concerned, they are expressed by the 
formula CuSO^.SHjO, just as at one time 
the fonniila CaO.COj expressed what was 
known about calcium carbonate. To me 
it would seem very probable that the 
hydrogen and oxygen content in blue 
vitriol is not present as water molecules 
clinging to the copper sulphate molecule, 
but some subtle experimental method, es 
yet quite unknown, is required to elucidate 
this matter, and until such a method is 
found we shall continue to write our for- 
mula for blue vitriol as we are wont to do. 
It is perhaps well in this connection to 
allude to the well-known fact that many 
salts containing water of crystallization 
can not he dehydrated by heating them, 
for when this is attempted not only water, 
but other ingredients as well, are driven 
off, in other words further deep-seated de- 
composition occurs. 

If crystals of blue vitriol be placed in 
water, a blue liquid is formed as a result 
of the action of the crystals and water on 
each other. This liquid we call a solution. 
'The hmount of water and blue vitriol used 
in ita preparation may be varied' arbitra- 
rily within certain limits. For reasons al- 
f ready stated, this blue liquid contains no 
water that is not in combination with the 
salt present, and also no salt that is nn- 
combined with the water. The fact is that 
this blue liquid is found to be perfectly 
homogeneons by all tests that we are able 
to apply. If we add more water to it, this 
additional water also combines with all of 
the salt present and the liquid is again 
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homogeneous; and this dilution may he 
carried on indefinitely. If, on the other 
hand, we permit the blue liquid to evapo- 
rate, we thus decompose it by abstracting 
water from it. We say that the solution is 
becoming more concentrated. This change 
is a perfectly reversible one, and like all 
chemical changes it follows the law of 
mass action. The abstraction of water 
from a solution of copper sulphate by 
means of heal is just as truly an act of de- 
composing that liquid as is the abstraction 
of carbon dioxide from limestone when the 
latter is heated. 

Blue vitriol is formed by the addition 
of -water to anhydrous copper sulphate. 
The compound thus produced is quite 
stable at room temperature. If now we 
add anhydrous copper sulphate to crystals 
of blue vitriol, the latter lose part of their 
water content, which is taken up by the 
anhydrous salt till equilibrium is estab- 
lished. If, on the other hand, we treat the 
blue vitriol erystaJs with water, it is clear 
that we can not thus dehydrate the crys- 
tals. On the contrary, this added water 
will, because of mass action, tend to in- 
crease the stability of the complex which 
we represent by the formula CnS04.5Hj0, 
and to this complex all of the additional 
water present in the solution adds itself. 
What then is the formula of the hydrate 
contained in an aqueous copper sulphate 
solution at known temperature? This 
question is really an idle one, for since all 
of the copper sulphate present is combined 
with all of the water of the solution, the 
composition of the hydrhte is clearly ex-s 
pressed by CuS04.«H,0, where » r^re- 
sents the number of water molecules which 
the entire solution contains per each 
copper sulphate molecule ; and so s 
inereasea as we dilute the solution and. 
diminishes as we concentrate it. But this 
must not he taken as meaning that all of 


the water in a copper sulphate solution is 
equally strongly hound to the salt mole- 
cules. Indeed, in the ca.se under considera- 
tion it is extremely probable that at least 
five molecules of water are more strongly 
hound to each copper sulphate molecule 
in the solution, for as the salt separates 
out, these five moleoules,jemain in com- 
bination as a part of the compound. But 
while in the solution the copper sulphate 
molecule plus five molecules of water may 
be present as a nucleus to which the addi- 
tional water molecules are attached, the 
force of attraction with which the outly- 
ing water molecules are held by the nucleus 
shades off so gradually as the radius of the 
sphere of influence increase.s that there is at 
no point any very sharp demarcation, and 
so it would be folly to attempt to ascribe 
any definite formula whatever to the hy- 
drate existing in the solution. Attempts to 
deduce the formnlw of hydrates in solutions 
from the boiling points or freezing points 
of the latter are very far from the mark, 
though to be sure hoiliiig-point and freez- 
ing-point curves do frequently show 
maxima and minima which are doubtless 
due to changes of intensity with which the 
water and salt molecules are held together 
as their relative number is changed. 
Furthermore, it is very aignifleant that 
such maxima and minima in the boiling- 
point and freezing-point curves are found 
in the case of those substances, which, when 
they crystallize from the solution, do so 
with one or more molecules of the solvent 
attached as so-caUed crystal water. It is 
well known that at higher temperatures 
salts separate from solutions with less crys- 
tal water than at lower temperatures. In- 
deed at high temperatures the anhydrous 
salt is frequently in equilibrium with the 
saturated solution. So while at ordinary 
temperatures copper sulphate forms crys- 
tals with five molecules of water, at lower 
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temperatures it may be obtained with 
seven molecules of crystal water. Now 
would it then be riRht to conclude from 
this that at room temperature the hydrate 
in the solution is CuSO, 5HjO and’ at 
lower temperiilures CuSO,.71IjO? Obvi- 
ously not, blit we tmiy say that it is at least 
that indicated by the composition of the 
compound that separates In Ihe solution 
itself many additional water molecules 
are combined with the salt molecules, and 
the force of attraction (’radnally shades off 
as the radius of the sphere of attraction 
from the nucleus outward increases so that 
it is quite impossible to ascrilio any defi- 
nite formula to the hydrate m the solution. 
(I should like to add parenthetically here 
that the recent attempts made to draw 
conclusions as to how many water mole- 
cules are attached to a portion of certain 
salts, from observations of chatiRes of con- 
centration that ocenr at the electrodes 
during electrolysis, are also based upon 
misapprehensions, but these details can 
not bo taken up here. ) It is, moreover, well 
known that when any physical property 
of a solution is studied at different tem- 
peratures the curve representing the al- 
teration of that property with change of 
temperature does not show sharp points of 
inflection, indicating that whatever the in- 
ternal alterations may be within the solu- 
tion, they occur gradually rather than 
suddenly. 

In the study of the various physical 
properties of solutions with changing tem- 
perature and changing concentration, it 
has been absolutely demonstrated that dif- 
ferent solutions behave quite differently, 
and that solutions of compounds that are 
chemically analogous show an analogous, 
but by no means an identical, behavior. It 
is consequently quite impossible to write 
an equation that will hold for the vanous 
known solutions— not even approximately. 


Attempts to formulate an equation for a 
so-called perfect or ideal solution are about 
as successful as an attempt to write an 
equation for an ideal or perfect chemical 
compound would be. In short, such equa- 
tions arc necessarily based upon postulates 
that arc not in accord with exponmental 
facta, and consequently the isjustions 
themselves can not and do not agree with 
what is actually observed. The attempts 
to parallel solutions with gases m a quanti- 
tative way would naturally suggest that 
there might be an equation for an ideal or 
perfect solution just as we arc wont to 
write an equation for a su-callcd ideal gas, 
but the suggestion is quite misleading, just 
as all of the efforts at a quantitative study 
of solutions based upon gas analogies have 
proved futile. This is true not only of 
solutions of moderate concentration, but of 
dilute solutions as well, as a careful un- 
biased scrutiny of the numerous experi- 
mental data that have been collected shows. 

The act of solution is ace.ompanied by all 
of the phenomena that are observed in the 
ease of changes that are regarded as chem- 
ical by common consent, and this shows that 
solutions are chemical in character. We 
commonly say that whenever substances 
combine chemically with each other, the 
new substance formed has properties that 
are quite different from those possessed by 
the original substances. Wliile this is true, 
it is also the case that some of the proper- 
ties are not changed at all, while others are 
but slightly modified, and still others are 
very greatly altered indeed. So, for in- 
stance, the weight remains unchanged dur- 
ing chemical action; the specific heat is 
frequently altered but little, whereas the 
color, volume and other properties may be 
very greatly affected. In general, we may 
say that wken m element or cowfmwnd 
mten into cornbination with other de- 
mente or compounds, each of the ingredi- 
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mts of the nm substance formed tends 
to retain its original characteristics os 
far as the new conditions to which it 
has been subjected permit. In reality 
every chemist is well aware of this, thouKh 
a* far as I know the idea haa never before 
been stated in so many words. The degree 
to which an element loaea its original prop- 
erties on entt'ring into combination with 
other elements depends very largely upon 
whether the chemical change involved is 
a drastic or a mild one, which in turn is 
principally determined hy the energy ae- 
companmients of the reaction In the 
study of solutions, which in general repre- 
sent rather compouiuis formed by rela- 
tively mild changes as compared with 
many of the stereotyped chemical reac- 
tions, the thought just expressed is particu- 
larly helpful. So, for instance, sodium 
haa a great affinity for the elements of 
water, upon which the solubility of sodium 
compounds in water largely depends. On 
the other hand, sodium is inert toward 
hydrocarbons, which fact is at the basis of 
the insolubility of sodium salts in hydro- 
carbons. An element with pronounced 
chemical eharaeteristica like sodium, for 
example, will retain to a high degree its 
chemical predilections even after it has 
entered into combination with other ele- 
ments. Thus if we take sodium oleate, in 
which the metal is combined with the 
large fatty oleic radical, we nevertheless 
find that this soap dissolves m water. 
Here again the great affinity of sodium for 
water manifests itself, and though the 
metal is chained to the fatty radical which 
of itself exhihits no inclination to unite 
with water, yet this radical is dragged 
along into solution as it were by the great 
chemical attraction which sodium still has 
for water. But the combination which 
Water and sodium oleate form is after all 
but a loose one, as one would naturally 


expect from what has been stated. The 
fact that a solution of sodium oleate boils 
hut slightly higher than pure water shows 
that there is hut little affinity between 
water and the soap. Again, the insolubil- 
ity of sodium oleate in hydrocarbons shows 
that the oleic radical, though it is known to 
have affinity for hydrocarbons and fats, is 
yet unable to drag the sodium with it into 
solution. On the other hand, however, the 
affinity of the oleic radical for fatty sub- 
stances does manifest itself when a strong 
aqueous soap solution is hrouglit into con- 
tact with greasy matter on clothes, etc., for 
by virtue of this affinity the grease is 
loosened from the fabrics, and though not 
dissolved, it is nevertheless emulsified so 
that it can be removed mechanically with 
the soap solution Numerous other ex- 
amples illustrating the principles stated 
might here be mentioned. I am at present 
engaged in the work of eolleoting these. 
Before the advent of the physical theories 
of solutions considerable work was done in 
ascertaining the chemical relationships 
that must exist between solvent and solute 
in order that solution may take place; 
but during the last two decades this work 
has been practically discontinued, which is 
particularly unfortunate. It clearly indi- 
cates, however, how our sc-ealled modern 
conceptions of solutions, which have been 
pressed upon the scientific public hy a 
species of propagandism that is, and it is 
to be hoped will remain, quite unrivaled 
in the history of chemistry, liavc really 
stood in the way of progress. 

In some quarters the idea is still preva- 
lent that eleetrolytes are essentially dif- 
ferent from non-electrolytes in their chem- 
ical behavior. This is thoronehly fallaci- 
ous, for oil chemical changes that occur in 
electrolyies cm now be reproduced as to 
type and as to rapidity in the best of insu- 
lators, An electrolytic solution behaves 
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like any other solution, except that it ha> 
the propeiiy of conducting electricity with 
concomitant chemical decomposition. There 
is no way known at present by which any 
one can foretell whether a given solution 
will conduct the current or not The only 
way to find out is by actual trial with the 
electric current itself. There is also a mis- 
apprehension that only electrolytes will 
cause the coagulation of colloids. Such 
coagulation can be quite as well accom- 
plished by non-electrolytes, so that here too 
there IS no essential difference between 
electrolytes and non-electrolytes. Upon 
what electrolytic conduction really depends 
we are still quite ignorant, just us we do 
not know why a bar of silver conducts and 
a stick of sulphur insulates. But upon this 
matter I have already expressed myself 
more fully on other occasions. 

Again it is necessary to call attention to 
the fact that there is really no essential 
difference between colloidal solutions and 
solutions of crystalline substances. I do 
not refer to those so-called colloidal solu- 
tions which from the very mode of their 
preparation must be regarded as suspen- 
sions, which view has also been confirmed 
by the use of the ultramicroscope. We ore 
tioMi able to separate crystalline bodies 
from each other by dialysis, aim crystal- 
line bodies from those that have never been 
obtained in the crystalline state by having 
the latter pass through the septum and the 
crystalloids remain behind; and indeed, 
even two colloids may be separated from 
each other by dialysis, as I have demon- 
strated experimentally in the course of my 
researches on osmosis, The matter depends 
entirely upon the nature of the solntiona 
and the chemical nature of the septum, and 
from a knowledge of these, what will 
happen may be foretold. 

Water is a great solvent, and because of 
its abundance and importance to all life 
on the globe aqueous solutions will ever be 


studied with the greatest interest. But in 
obtaining a correct conception of the nsr- 
ture of solutions, aqueous solutions obvi- 
ously can have no stronger vote than solu- 
tions in less abundant and far leas readily 
procurable liquids. Water has a high oo- 
henon, as is shown by its high surface 
tensiou and high latent heat of vaporiza- 
tion. The hydroxyl group which is char- 
acteristic of the water molecule certainly 
exhibits great tendency to cling to other 
hydroxyl groups. So, for instance, though 
hydrocarbona are not soluble in water, 
they become soluble when one of their 
hydrogen atoms is replaced by hydroxyl, 
provided that the number of carbon atoms 
in the compound is small. However, when 
more than one hydroxyl group is in an 
organic compound, the latter may have 
even a relatively high carbon content and 
yet be soluble in water. A study of or- 
ganic hydroxyl derivatives shows that 
compounds consisting of carbon, hydrogen 
and oxygen, and containing one or more 
hydroxyl groups for every carbon atom 
present, are soluble in water, though, to be 
sure, even considerably less than one 
hydroxyl group per each atom of carbon 
in the molecule ia frequently sufficient to 
cause solubility. On the other hand, the 
multiplication of hydroxyl groups in such 
compounds tends to diminish their solu- 
bility in hydrocarbons. Prom this and 
similar illustrations that might readily be 
given it ia clear that a study of the solu- 
bility of a compound in different solvents 
may well serve as a means to investigate 
the nature of that compound. 

It need not be feared that by accepting 
the chemical view of solutions we should 
lose the advantage of the molecular weight 
determinations by the boiling-point and 
freezing-point methods. These methodi 
would serve us as well as ever. But we 
ahould not argue that common salt ia dis- 
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sociated in water because a gram molecule 
(d it added to a liter of water produces a 
solution that has a iiigher boiling point 
than the solution obtained by adding a 
gram molecule of sugar to a liter of water. 
We should rather hold that the higher 
boiling point of the former solution is due 
to the greater affinity between salt and 
water as compared with that between 
sugar and water. 

The study of solutions then was hegim 
witli the chemical conception of solutions, 
and upon this conception many relation- 
ships have been worked out during the 
first eighty-seven years of the nineteenth 
century. The older chemists clearly recog- 
nized that whether solution will take place 
or not in a given case is first of all de- 
termined by the chemical nature of the 
substances brought into contact with each 
otlier. They saw that the temperature 
factor was next in importance, and that 
pressure was of vital consequence when 
a gas was under consideration, but of 
slight importance in the case of solids 
and liquids. When the conception that 
solutions are mere physical mixtures 
came to the foreground, through the 
introduction of gas analogies and the in- 
tense propagandism of the dilute school, 
the fact that the act of solution is really 
chemical in character was loat sight of by 
many able, enthusiastic young investiga- 
tors. In the ardor of their quest they were 
misled, and unwittingly they naturally 
misled others. It is really pitiable to see 
how our physiologists, having thus taken 
up these misconceptions of the nature of 
solutions, are still wasting precious time 
in endeavoring to work out the complicated 
and very important processes that occur in 
living plants and animals. In these prob- 
lems, which are in reality perhaps the 
very greatest that confront os at the 
present day, theories of solutions based on 


gas analogies are of no avail. They are 
thoroughly misleading and worse than 
worthless here. 

The clear recognition that solutions are 
really chemical in character and that there 
is no wide gulf that separates the act of 
solution from other chemical phenomena, 
will do much toward furthering the future 
study of the subject. J do not claim to 
have prophetic ability, but nevertheless I 
venture to express it as my conviction, 
based upon years of experimental study of 
the chemical, physical and physiological 
properties of a long list of both aqueous 
and non-aqueous solutions, that the act of 
solution is chemical, that solutions are 
chemical combinations, and that we can 
only make real progress toward a better 
understanding of the various solutions by 
recognizing this as the basis of all of our 
future work. The efforts to gain a better 
insight into the different solutions that con- 
front us must be chiefly experimental, 
rather than mathematical ; for m the study 
of solutions, just as m the study of chem- 
ical compounds in the narrower sense of 
the word, we are continually confronted 
with discontinuities. Now discontinuous 
functions can not be handled mathemat- 
ically at present, not even by the greatest 
of our mathematieians, for though work 
of this kind has been begun, it is still in a 
very rudimentary stage. It is highly prob- 
able too that the renewed study of solu- 
tions from the chemical point of view will 
greatly aid us in getting a broader and 
more correct conception of the nature of 
chemical action itself. Certainly in living 
beings we have numerous, fundamental 
and deep-seated chemical changes going 
on continually with apparently the greatest 
ease at ordinary temperatures and pres- 
sures, and it is tantalizing that we are 
unable to comprehend how this is all 
brought about. In the unraveling of the 
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questions that here confront us & clear 
recognition that solutions are chemical in 
nature will be of greatest service. 

Louis Kablenberu 


OJV TBE XiTBRE OF mSPOXSS TO 
CHEMICAL mMVlATlOH ' ■ 

In its last analysis we may readily 
enough suppose that the response of organ- 
isms to any stimulus is indirectly, at least, 
a result of chemical stimulation. That is 
to say, we may suppose that any change 
of environmental or internal conditions, 
whether it he of a chemical nature or of 
what is ordinarily called a strictly physical 
nature, awakens response by reason of 
chemical changes which are induced by its 
action, and these chemical changes are 
themselves the starting point for the chain 
of reactions which eventually evince them- 
selves as the response. 

A factor like increase of temperature 
very likely depends for its effect consider- 
ably, if not very largely, upon the chem- 
ical readjustments which it causes within 
the protoplasm. We have of course in the 
first place what might be called the pri- 
mary or unmodified effect of increased tem- 
perature— the general acceleration of chem- 
ical processes which under such conditions 
is axiomatic in both inorganic and organic 
reactions and which does not necessarily 
imply any change in the chemical constitu- 
tion of the protoplasm. But we should not 
assume too readily that the case is as simple 
as this, for organisms do not respond in the 
manner in which they would were their 
protoplasm a stable compound. In short, 
we are justified in supposing that certain 
changes of a more or less profound nature, 
due to altered chemical constitution, are 
the net result of rise in temperature. For 
instance, a change of temperature will in- 

* Addresi of tie vice-pre>ident and chsinmn of 
Section Gt— Botany, Aracrioan Aiioeintion for the 
AdTnncement of Science, Bostem, 1900. 


crease the intracellular activity of the pro- 
toplasm and may readily disturb the bal- 
ance of the metabolic processes so that the 
production of a larger amount of excreted 
waste prodnets will further accentuate or 
perhaps even modify the response by reason 
of a purely chemical stimulation caused by 
these very waste substances. Again, it is 
well known that one of the critical points 
of protoplasm as regards temperature— 
the coagiilatum point— depends upon the 
amount of water held by the protoplaam, 
including without doubt chemical as well 
as physical constitution of water. The less 
water, the higher the coagulation point, or 
in other words, the less water the 'ess resd- 
ily the final chemical reaction of proto- 
plasm to heat takes place. The longer the 
organism is subjected to new conditions 
of temperature the more permanent the 
changes become, as is shown by the phe- 
nomena of acclimatization; and the more 
gradual these changes are, the lees likely 
are they to result in the destruction of the 
plant. 

In the response of protoplasm to light 
we have another instance where an external 
physical factor affects the chemical struc- 
ture within the organism and thereby sets 
up reactions which are traceable to chem- 
ical stimuli. Without referring to the 
action of the red-orange rays in photo- 
synthesis, I may call your attention in this 
regard to the action of light as a whole as 
a formative stimulus in tissue differentia- 
tion. In. the absence of light, as is now 
well known, the production of the more 
elaborate proaenchymstic tissues is, to a 
large extent, if not wholly, inhibited. Now 
we can not suppose that light rays alone 
are directly responsible for, let us say, the 
lignifleation of the mechanical tissue in a 
stem, but their action is to cause certain 
ohemieal changes which constitute the stim- 
ulus which enables the living tissue to 
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build up this particular form of oell wall. 
It is interesting too to note in this connec- 
tion that certain poiaons of a purely chem- 
ical nature have the same effect in retard- 
ing tissue differentiation as does the absence 
of light. This would seem to indicate that 
this particular phase, at least, of the re- 
sponse was due to a form of anto-intoxica- 
tion of the normally illuminated tisanes 
when grown in the absence of light. 

It is, however, not necessary to dwell 
further on this aspect of the question 
Few, if any, physiologists would to-day be 
inclined to deny the ultimate chemical na- 
ture of the respon-sc of protoplasm to any 
form of stimulus, It is the purpose here 
to limit the examination of chemical irri- 
tation more especially to actual concrete 
chemical substances brought into relation 
with living protoplasm, and to inquire 
somewhat more particularly into their 
mode of action and the nature of the 
changes which they induce. The impor- 
tance and fundamental nature of these 
reactions can not be doubted. 

For this purpose we may inclnde in the 
list all those substances which it may rea- 
sonably he believed induce, by their chem- 
ical action, constitutional changes in proto- 
plasm. These substances may be mineral 
salts, organic compounds of great diver- 
sity of structure, including anesthetics 
which have been perhaps wrongly placed 
in a special class, and even gases of a 
simple constitution, They may be crystal- 
loidal, electrolytes or non-eleetrcdytes, or 
perhaps even colloidal. 

As a starting point it is necessary to ad- 
mit that there are certain chemical elements 
which must be supplied to the plant for 
What is considered its normal development 
Ordinarily these elements are supplied to 
the autotrophic plant in the form of oxy- 
gen, carbon dioxide, water and solutions of 
certain mineral salts, with the substitution 


in the case of heterotrophio forms of some 
suitable organic compound of carbon. For 
all of these necessary simple substances 
there is supposedly an optimum tonic point 
of concentration, though experience shows 
that it may vary somewhat, and the same 
18 true of the more edinplex organic food 
supplied to the plant devoid of chlorophyll. 

Moreover, not only must these sub- 
stances bo presented in an acceptable form 
and in the proper concentration, hut there 
must also be a proper physiological bal- 
ance in the mixture of the raw foodstuffs. 
The relation of the plant to the so-called 
normal food supply is not the question 
which it is here specifically our purpose to 
discuss, and we may assume that the plant 
is supplied, under the most favorable con- 
ditions, with sources of raw food material 
and is under the influence of favorable ex- 
ternal conditions. 

However, there are some points in re- 
gard to the normal food supply which have 
a direct bearing upon the question of chem- 
ical stimulation, as defined even in its re- 
stricted sense, which should be referred to 
before passing on to the main subject. In 
the case of some of the necessary food ma- 
terials the concentration may vary within 
relatively wide limits before the effects of 
a lack or excess of these substances are ob- 
servable. In such cases the increase neces- 
sary to produce a reaction may readily he 
so great as to involve a material increment 
in the isotonic coefficient of the solution 
and thus confuse any result produced by 
any direct chemical stimulus with those 
initiated by the change in osmotic pres- 
sure. Potassium salts, for example, will 
fail to elicit any response in the growth of 
fungi until the concentration is so in- 
creased as to raise the osmotic pressure by 
several atmospheres. It is known, how- 
ever, that some of the necessary salts whifeh 
are required' by the plant in relatively 
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small quantities may, if the concentration 
be raised above the normal point, cause a 
secondary stimulation of growth and even- 
tually, if the increase be continued, become 
inhibitory after the manner of poiaons. 
Iron salts accelerate the growth of certain 
fungi far above the normal, when present 
in even slight excess, although the increase 
in concentration is nowhere nearly suffi- 
cient to raise measurably the osmotic co- 
efficient of the solution. It has likewise 
been shown that under certain conditions 
calcium and magnesium salts seem to stim- 
ulate growth in a manner which may be 
considered strictly chemical, although with 
some plants the added concentration makes 
necessary a consideration of possible os- 
motic changes. It should also be said that 
in the case of the relation of calcium and 
magnesium the question of physiological 
balance between the two appears to be es- 
pecially important, though this of course 
would not apply to fungi where magnesium 
alone is required. The question of the rdle 
of the elements which are needed in only 
very small quantities, especially in the 
ease of iron, is a highly interesting one 
and It is strongly suggested that they are 
in their normal relation to the protoplasm 
of the nature of chemical stimulahts rather 
than of necessary food elements. Calcium 
would not indeed come under this head if, 
as some believe, certain calceo-proteids are 
essential constituents of the living sub- 
stance, but for iron and to a lesser extent 
magnesium and perhaps even potassium a 
purely chemical relation is highly likely. 
Iron salts at least may simulate the action 
of a catalytic agent, a point of view which 
will be more fully explained later. 

In any event, in speaking of necessary 
raw food material, the question must be 
regarded as a purely relative one, and one 
should not cling too closely to the conven- 
tional idea of what a plant must be pro- 


vided with. A multitude of special cases 
show that the relation of protoplasm to the 
so-called necessary elements may be very 
different in different cases. Anaerobic bac- 
teria, for instance, are exceedingly sensi- 
tive to free oxygen, the presence of infini- 
tesimal quantities of which in the case of 
certain Spirilla acts as a stimulus to in- 
duce a vigorous negative tactic response. 
Again, among the nitrifying bacteria forms 
are known where the presence of sugar, 
usually so acceptable to non-chlorophyllous 
plants, acts unfavorably Instances of this 
sort might be multiplied, but it is the pur- 
pose at this time simply to call attention to 
the fact that chemical stimulation and 
eventually even toxic action may result 
from the presence of substances ordinarily 
regarded as necessary to sustain life. 

It is indeed the case, then, that any sub- 
stance whose presence may influence the 
behavior of a plant either normally or ab- 
normally is of the nature of a chemical 
stimulus and therefore belongs to the topic 
under discussion. Since, however, our 
knowledge along these lines is very scanty 
and since we can from ocular evidence rec- 
ognize what may be fairly termed a normal 
growth in a plant, I prefer to assume for 
the time, as has already been stated, that 
a plant furnished with the necessary food 
materials to produce its typical morpho- 
logical development and with these sub- 
stances in optimum concentration, is in a 
state of equilibrium as far as chemical 
stimulation in its restricted sense is con- 
cerned. 

In this connection attention may be 
called to what appears to be an error in 
the point of departure of some investiga- 
tors who have endeavored to determine the 
relative stimulatory value of certain sub- 
stances, whether these be necessary or not 
to the plant, The mistake comes in the 
reference to distilled water as the medium 
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fa which control cultures are grown, the 
TOfsnt being the same distilled water plus 
Bubstanee under investigation. It is 
obvious that metabolic processes and con- 
sequently growth can take place only in 
such plants or plant parts in which elabo- 
rated food material is stored. It is equally 
obvious that the osmotic relations must be 
disturbed. Besides the lack of chemical 
balance there is also a lack of physiological 
balance. Plants under experimentation to 
determine the effect of chemical stimula- 
tion should be referred for comparison to 
those grown under conditions which are as 
nearly as may be the ones which can be 
recognized as producing opportunity for 
what experience shows is the natural 
morphological development of the organ- 
i«n. The physiologist should no more 
neglect the morphological aspects of his 
investigations than should the morpholo- 
gist the physiological. 

In its restricted sense, then, chemical 
stimnlation may be said to deal with the 
effects of chemical agents which are not 
only not necessary, but which may be posi- 
tively deleterious to the organism— poisons 
in short. It has been established that 
many, if not ail, classes of substances 
which exert a toxic action on protoplasm 
will become stimulatory if presented to the 
cells in sufficiently small doses. Some- 
where between an infinitesimally weak so- 
lution which produces no reaction, to the 
toxic dose which kills there is a stimulative 
optimum which gives the maximum of re- 
action. Experience sbow^ that this is true 
of widely different substances— a poison- 
ous gas like carbon monoxide, a poisonons 
metallic salt like copper sulphate, a simple 
organic compound like chloroform or a 
more complex one like an alkaloid, all come 
under this head. The question which eon- 
cems this paper is not the possible ulti- 
mate lethal effect of these poisons, but how 


far they may serve to excite the protoplasm 
to extraordinary activity. The amount re- 
quired to effect the latter result will natu- 
rally vary with the substance, certain mild 
poisons possibly never affecting the plant 
beyond the stage of stimulating growth, no 
matter how high a concentration was em- 
ployed. 

Prom the work of Raulin and others, it 
is known that metallic salts in themselves 
toxic to protoplasm will, if presented to it 
in minimal doses, accelerate vegetative 
proei'sses m a variety of plant forms. 
Certain fungi may he made to develop 
their vegetative hypha; much more lux- 
uriantly by the addition to their nutri- 
ient substratum of quantities as small 
as .0005 normal of zinc .sulphate, and 
the increase of dry weight of cell substance 
produced may exceed by 200 per cent, or 
more that which is formed b.v similar cul- 
tures without stimulation Nor is this 
limited to salts of the heavy metals, nor in- 
deed to inorganic substances, for organic 
substances such as gluoosides and alka- 
loids, or even simpler ones like chloroform, 
produce a similar if not so marked result. 

In the concentration necessary to pro- 
duce the characteristic reactions there is 
great diversity. As would be expected, not 
only are different substances very un- 
equally stimulatory or toxic, hut also the 
same substance varies greatly in the 
amount required to stimulate different or- 
ganisms. Copper sulphate, one of the most 
violent of poisons to plant protoplasm, 
does not inhibit the growth of Penicillium 
until a concentration of nine per cent, is 
reached, yet the effect of the same salt is 
BO enormously poisonous to many algm 
that an infinitesimally weak solution will 
speedily cause death. What is true of the 
toxic point is true also of the stimulatory 
optimum. In the attempt to explain such 
disparities stress has been laid by some 6n 
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the probable impermeability of the cell 
membranes to this highly toxic salt m the 
ease of the resistant forms. I am inclined 
to believe myself, hoviFever, that it is prob- 
ably not BO much due to Kiich canaes as 
to specific differences in the constitution 
of the protoplasm itself, which renders the 
usually poisonous suhstaneea relatively in- 
operative. There hardly seems enough evi- 
dence to support the idea of any very highly 
specialized (lualitative selective power on 
the part of the cell membranes in the mat- 
ter of dissociable and diffusible salts. On 
the other hand, there are many reasons for 
looking upon protoplasm not as a uniform 
siibataiiw*, but as differing considerably in 
different plants. The fact that some plants 
can not thrive except in the complete ab- 
sence of oxygen is enough to illustrate this 
point. The condition of the stimulstecl 
plant may itself cause a variation in the 
optimum concentration of the stimulant, as 
is shown by the effect of rise in tempera- 
ture on the lowering of the toxic or stimu- 
latory dose. It is not only among lowly 
organized plants like fungi that stimula- 
tion fallows such conditions, but among the 
higher vascular plants as well. We can not 
suppose that these stimulants react directly 
upon the protoplasm or themselves supply 
the energy necessary for the changes which 
they induce with a possible reservation in 
the cases of those salts whose valency may 
he subject to change. In the first place, 
they fall in very different groups of toxic 
substances, if we take Loew’s well-known 
classification, and yet there is a great simi- 
larity in the reaction produced. Therefore 
it is rea-sonahle, for the time being, to dis- 
regard to a considerable extent the ques- 
tion of the chemical nature of the stinm- 
lating substance sa far as its effects in ac- 
celerating the life processes of the organ- 
ism are concerned. This does not mean, 
however, that the ultimate effect on the 


manner in which these poisonous substanoes 
may, in strong solutions, kill the proto- 
plasm is not related to the chemical nature 
of the toxic agent. Not only are the stim- 
ulants not the sources of energy for the 
changes involved, but also they can not, in 
most eases at least, be regarded m them- 
selves as catalyzers, no matter how greatly 
the end result of their action might suggeat 
their being of such a nature, If, therefore, 
we are to find any satisfactory clue to the 
answer to the (jm-stion of the influence of 
these minute doses, we must look rather 
towards the indirect effect they may exert 
and endeavor to discover if they may not 
encourage the formation by the protoplasm 
itself of substances which do act in a cata- 
lytic fashion. It seems clear, then, that the 
poisonous action of a given substance may 
be, and probably commonly is, very differ- 
ent from the stimulating effect of small 
doses of the same substance, 

Whether it is safe to say that all sub- 
stances which are toxic must of reoeasity 
act as atiiniilants if presented in auffl- 
ciently dilute form is a question. It is con- 
ceivable that some might produce no reac- 
tion unless present in a lethal doae, but it 
seems probable that most substances will 
show a stimulating reaction at the proper 
dilution. In this connection it is well to 
remember that we should not confuse the 
necessarily more complicated reaction of 
higher animal forms, whose balance of 
function is so delicate and whose tissue 
structures are so Very diverse, with the 
more fundamental and presumably simpler 
and more direct reactions of the less inter- 
dependent cell aggregations such as are 
found in plants. It ia reasonable to sup- 
pose, however, that as far as the cells them- 
selves arc concerned the underlying prin- 
ciplea are much the same in all organisma. 

Upon inquiring more olomly into the 
effecta of gtimulanta, we find that while a 
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gimt deal is unknown there ate a number 
of important facts concerning which there 
is positive information and which throw 
omwiderable light on what is really taking 
place under such conditions. It is best, be- 
fore taking up the physiological reactions, 
to consider the morphological changes 
which ensue, which, if we wish to employ 
modern terminology, we may term “cheni- 
omorphosis ” The information regarding 
the lower forms— particularly tls' fungi 
—is the fullest and will he considered 
first. 

The primal fact of the increase on dry 
weight has already been spoken of and is 
the simplest of all the reactions to demon- 
strate. By the easy process of the desicca- 
tion and weighing of a scries of cultures 
the stimulation curve of the whole range 
of possible concentrations from minimum 
to maximum may he determined. .Although 
it must he said that to obtain definite re- 
salts means which might seem to some to 
be exaggeratedly careful must be taken to 
ensure the purity of all substances entering 
into the culture medium. Not only is the 
quantity of myeclinm formed greater, but 
also the form and appearance are very dif- 
ferent. Fungi commonly cease to form 
oonidia under stimulation, the mycelial 
felts are buckled and knotted instead of 
being flat and even and their oonsisteney 
is different, being tough and leathery in- 
stead of somewhat tenuous in texture as in 
the normal growth. In short they present 
every appearance of more luxuriant vege- 
tative activity. The cell forms are often 
different, especially among bacteria, where 
the 80-caUed involution forms arise appar- 
ently from ehemical stimulation. Among 
soany of the fungi, at least, such conditions 
Me tantamount to a state of hyperplasia,- 

we may use the term in speaking of such 
< ]ow^ organized forms. Among the higher 
‘^ants there may he simply an increased 


rate of growth and an ultimately greater 
stature, or, in other cases, as in the local 
application of metallic salts in initiating 
local intameseences or in hastening and in- 
creasing the formation of wound tissue, 
actual hypertrophies may be mduced. In 
the stimulation afforded *by parasitic fungi 
or by gall insects the great expression of 
abnormal growth is to lie seen amounting 
often to relatively large outgrowths of 
tissue. The reaction in these various cases 
would seem to differ rather in degree than 
in kind, and it is perhaps a question not in 
this case of a more hastening of growth, but 
of the excitation being sufficiently violent 
to destroy the equilibrium of growth which 
exists among the cells. 

In no such case, however, have we any 
evidence that the variations in form so in- 
duced arc inheritable. It is only when the 
germ cells at or near the time of their for- 
mation are directly stimulated that we get 
any changes in the offspring which are 
passed on to the succeeding generations. 
Sometime, it may be, means will be found 
by which an excitation of the sporophyte 
can be made in some way to influence the 
gsmetophytic cells and thus induce perma- 
nent variations through influences brought 
to bear indirectly upon the gametophyte, 
though it is not to be supposed even in that 
case that the particular response induced 
in the original sporophyte will be repeated 
in its offspring. 

It is evident, from the effect of parasitic 
fungi upon their hosts, that not only does 
the stimulus of the parasitism of a speciflo 
fungus produce more or less specific re- 
sults, but also that the condition of the 
parasitized cells themselves influence the 
result. The more primitive or meristem- 
atifl are the cells the greater the result- 
ant effect in the way of a distortion, for, 
as is well known, the greatest hypertro- 
phies take place when the infeetion is in tlto 
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growing points of the shoets and becomes 
less and less when the more stable and 
permanent tissues like leaf parenchyma are 
attacked. The same fungus which causes 
real hyperplasia in young tissue produces 
but a hypertrophic enlargement in the 
adult parenchyma. 

Such being the ease, one might be war- 
ranted in reasoning by analogy that the 
still more plastic cells of the gametophyte 
would be even more profoundly influenced 
by stimulation and such indeed appears 
from MacDougal’s experiments to be the 
case. It is also not unreasonable to sup- 
pose that the inciting cause of the healing 
of wounds, of stimulus to growth after 
injury, and even of regeneration phenom- 
ena themselves, harks hack to a question of 
chemical stimulation. In the more mas- 
sive tissues, at any rate, wounding results in 
the exposure of interior cells directly to the 
action of the oxygen of the air, and is ac- 
companied by increased metabolic activity. 
The more rapid growth of injured parts, 
the awakening of dormant buds, may well 
be influenced or initiated, though probably 
not eventually controlled, by chemical stim- 
ulation arising from this or similar causes. 

It is not to be supposed in any ease that 
the chemical substances in question them- 
selves constitute— by any direct union with 
the protoplasm— the modifleations which 
ensue. It is only possible here to touch 
thus briefly upon the morphological re- 
sponses induced by chemical stimulation, 
for the fleld is an enormous one. In some 
of its aspects, the study of the immediate 
effect of environment upon the external 
and internal form of a plant comes under 
this bead. There is without question a 
large and inviting field for investigations 
into the nature of the changes in structure 
which are correlated with ohemicsl sUma- 
lation. 

It is necessary also to pass over without 


further comment the directive effeeli of 
chemical stimulation upon growth sand 
movement, eoneeming which there are 
many investigations as to the expressioii of 
the reaction, but very little information as 
to the intimate causes of it. 

After this brief consideration of the 
changes in the actual amount of elaborated 
substance, of stature and of struoture 
which commonly attend chemical stimulus 
and which are the outward signs of its 
workings, we may next tnm to the more 
fundamental question of what we know of 
the influence of this excitation on the 
physiological activities of the plant. 

One fact which is clearly marked in the 
case of certain fungi that have been in- 
vestigated is that the protoplasm, when 
stimulated, works more economically in le- 
spect to the carbohydrate food material 
supplied than when unstimulated. The 
latter produces a larger crop, as estimated 
from the dry weight, from a given amount 
of sugar than the normal culture does; 
there is less waste. Were the metabolic ao- 
tivity of protoplasm to be interpreted 
simply in terms of economy of action, one 
might be tempted to speak of such a con- 
dition as more nearly approximating a 
perfect or so-called normal; but when we 
reflect that we know so little of the chem- 
ical action and interaction of living proto- 
plasm, it would be unwarranted to assume 
that mere economy of consumption of one 
form of food material would tril the whole 
story. The plant is attuned to an average 
condition and its sttunement to that OOB- 
dition constitutes the neareeit approach to 
what we may call normal. The mereamd 
availability of the sugar under ohemieal 
stimnlation may be regarded as an ua< 
toward, fortuitous condition which, whQo 
it may be optimal for the proeeawo t(h> 
volved in building up yegetstive hyphas^ is 
not optimal for the development of Iho 
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pUa^ as a whole, as is evidenced by the sua- 
peiH^ of spore formation. This increased 
availability of the carbohydrate food is, 
th^ distinctly unusual as far as the ordi- 
naigt life processes of the fungus are con- 
cerned. The cessation of eonidial spore 
formation which characterizes even slight 
stimulation is a morphological abnormality 
in the usual life cycle of the mostly asex- 
ual hyphomycetous fungi, and while it 
might be argued that spore formation is 
an evidence in itself of at least the initia- 
tion of unfavorable conditions, such con- 
siderations hardly apply here. It would 
be true only in a very limited degree, for 
the stimulus to spore formation need not 
necessarily be inimical in any large sense 
of the word. Whether it is the more eco- 
nomical working of the protoplasm which 
inhibits the fonnation of conidia or 
whether the absence of the latter results in 
less waste of energy in metabolism is per- 
haps a question, though probably most 
would agree that the spore-forming process 
is one that demands a greater expenditure 
of energy than the mere vegetative growth 
of the hyph®. 

From what we know of the effect of 
(Aemical stimulants upon the eggs of or- 
ganisms, it would look as though the proc- 
esses set up by such excitation are more 
critical for the sexual cells then for those 
of what may be regarded as the sporo- 
phyte. It would be exceedingly valuable 
to discover more about the relation of 
chemical stimulation to the production of 
gametes or their equivalents, and here we 
have another attractive field that has not 
been largely cultivated. It may be said in 
passing that as far as these non-sexual 
hyphomycetous forms are concerned there 
is not much evidence to show that such 
chemical stimulation as has been tried is 
cuffioient to restore the ability, in many 
eases long lost, to produce sexual fruit. 


It has been stated that there is leas waste 
as well as a greater economy in manufac- 
ture of dry substance. One would natu- 
rally suppose that the two go hand in 
hand, but it is well to specify more defi- 
nitely in what this smaller waste consists. 
One of the characteristic products, though 
not indeed necessarily an end product of 
katabolie activity in the plant cell, is oxalic 
acid, particularly in the case of these same 
fungi which we have been considering, 
where it is freely excreted into the sub- 
stratum. Now the amount of this may be 
determined with relative case, and it has 
been shown that with a stimulated crop 
there is a marked decrease in the ratio of 
the oxalic acid formed to the amount of 
dry substance produced in a given time. 
Together with this the carbon dioxide pro- 
duction does not appear to much more than 
parallel the increase in the weight; or in 
other words, the formation of this gas is 
approximately normal. This being the 
ease, it at once becomes evident that the 
carbohydrate represented by the differ- 
ence of oxalic-acid production in the nor- 
mal and in the stimulated plants is at the 
disposal of the organism in the construct- 
ive processes. As for the higher plants, 
it has been shown that an increase in car- 
bon-dioxide production takes place under 
stimulation, hut these results are hardly 
complete, having been made without refer- 
ence to net gain in substance. This matter 
should be further investigated, since it ap- 
pears that the formation of wound tissue, 
when subjected to stimulation, is accom- 
panied on the average by a greatly less- 
ened carbon-dioxide production as com- 
pared with unstimulated growth ; and this, 
too, in spite of the fact that there is ocular 
evidence that greater cell activity results 
under conditions of stimulation. 

A highly interesting and instructive 
light on this question is thrown by the be- 
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havior of Sterigmatocystia nigra in rela- 
tion to its assimilation of nitrogenous 
material. This fungus has the power, to a 
limited extent at least, of aasimilating free 
nitrogen from the air. Stimulation ap- 
pears to diminish this ability and to cause 
the fungus to rely more largely upon the 
nitrate fed to it : nr at any rate the organ- 
ism does not excrete into the liquid sub- 
stratum as large an amount of waste nitrog- 
enous products as does the normal. Fur- 
thermore, the nitrogenous content of 
the dry substance of the plant is not af- 
fected one way or the other. In regard to 
the nitrogen supplied in combined form, 
there is less thrift in the stimulated than 
in the normal growth, but, on the other 
hand, the total amount of nitrogen in- 
volved, including that excreted as waste 
into the substratum, is less in the former 
than in the latter case. This whole ques- 
tion is, of course, a hugely complicated one 
and in the light of our relatively slight 
knowledge of nitrogen metabolism one 
which should be approached with caution. 
But it is evident that the problem is of 
great importance. 

In this connection it is apropos to quote 
from practically the only investigation we 
have whieli touches on this point. 

To explain the reaeon lor the activity of the 
otgaaiem along th«»« linee there are these eng- 
geitlone- one that the fixation of free nitrogen 
and its cxcrotion in combined form may be a 
fonotion connected with fruetlfication, eince stim- 
ulated felta do not produce sporee; another . . . 
is that the atimulaUd crop, driven to its roost 
rapid metabolic activity by the stimulant. Is 
forced to consume its carbohydrate more econom- 
ically and therefore finds less energy to use in 
effecting the combination of the relatively inert 
and difficultly comblnable nitrogen, and so must 
nee the more readily assimilable compound nitro- 

Ttl ***** *’"** **"* 

hydrate more thoroughly and with less waste, 
therefore it finds in what would be a normal 
amount under ordinary circuraetances a more than 


neoessaiy amount under the favoring infiiwnne at 
the stimulant, which, of course, would be then 
potentially a too great supply, and the msult 
would be over feeding in this direction and there- 
fore there would be a tendency to lessoned activity 
in expending energy for nitrogen comhinatien. 
This last hypothesis is in accord with conclusions 
that have been reaehed on the activity of the root 
tubercle bacteria in fixing nitrogen when well 
supplied with nitrogen compounds, hut not in 
accord with the results of those who find that the 
fixation of nitrogen is directly proportional to the 
amount of sugar at hand. 

After consideration of the whole matter, 
one is inclined to the opinion that, after all, 
since less nitrogen passes through the fun- 
gus for the amount of dry substance 
formed, there is economy in nitrogen as 
well as in carbohyilrate metabolism in a 
stimulated growth. And taking it all in 
all, there seems to be sufficient evidence for 
maintaining that under chemical excitation 
of optimum intensity the waste involved in 
mere cell formation, at least, is not so great 
in stimulated as in unstimulated proto- 
plasm. 

In this connection there arises at once 
another question of great importance, 
namely, what influence stimulation has on 
enxymatic activity. While the data on this 
point are still incomplete, it is permissible 
here to make reference to certain results 
not yet completed^ which throw some light 
upon this phase of the matter. Here again 
Sterigmatocystii nigra is valuable for ex- 
perimentation. In common with many of 
its kind,' this fungus can live on a great 
variety of substrata, its ability to do so 
being due in large measure to its versatility 
in the excreting of an eneyme appropriate 
to the particular compound on which it is 
growing. Thus it will produce mal- 
tase when grown on maltose, suorase 
when grown on saocharose, inulase on 
inulin, amylase on starch, etc. A quan- 
titative estimation of its hydrolyzing power 
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wonW Sifford some cine to the ernymatic 
aottTit||;^of the stimulated fun^ as com- 
pared. with the normal growth, and experi- 
ments aeem to show pretty clearly that 
there is greater proportional enzymatic 
activity' in the former than in the latter. 
The same point is even more clearly illus- 
trated by the various researches on the 
influence of chemical irritation upon alco- 
holic fermentation by yeasts. A variety of 
substances in minimal doses have been 
found, to increase the fennentative activity 
of these fungi. While in such cases we 
are, o£ course, dealing with extracellular 
enzymse, it is not unreasonable to suppose 
that bjf analogy similar excitation follows 
with the intracellular enzymes. The intra- 
oellulaf enzymes are the ones which we may 
legitimately suppose to bo connected more 
or lew directly with the metabolic activity 
of th« living organism. Now if anabolic 
activity is connected in any way with the 
reversible action of enzjTiies— as seems 
likely— we have here another link in the 
chain af evidence as to the real nature of 
ehemiaal stimulation. We may hope in 
time to reduce it entirely to a question of 
enzyme formation. In order to do so we 
must devise more precise moans for investi- 
gating the intracellular enzymes in the 
plant* experimented upon end to determine 
if thsre is any quantitative difference as a 
reeult of stimulation. If it can be proved 
that. Ibis causes a relative increase in syn- 
theshsng enzymes in the fungus hyphm a 
long step toward a more complete under- 
standing of the processes will have been 
mads.. It should be acknowledged that at 
present such considerations are in a meas- 
ure pnrely speculative, yet not i^eculative 
to the extent of being other than founded 
on tKs meager knowledge at hand. There 
ia nothing improbable in such condneions. 
The wpithetie action of enzymes is a qnes- 
turn which is more and more attracting the 


attention of the investigator, and while the 
results along these lines are comparatively 
new and relatively few in number, they are 
sufficiently conclusive to permit of a broad 
application of the principle involved. I 
will cite only one instance, and that in rela- 
tion to an extracellular enzyme, where iso- 
maltose has been synthesized from glucose 
by the action of nialtase and, further, where 
the same enzyme was utilized in the syn- 
thesis of the glucoside amygdalin. Grant- 
ing then that we may have in enzymes 
active agents in the constructive work of 
the organism, it is possible to understand 
how an increase in enzymatic activity could 
explain many of the phenomena connected 
with the response to chemical irritation. 

There still remains, of course, the most 
fundamental question why and in what 
manner Gie specific irritants used affect the 
quantitative and even perhaps the qualita- 
tive formation of enzymes, and here there 
is no ready or sufficient answer to give. 
At first glance it does not appear to be con- 
nected with their dissociation in weak solu- 
tions, for non-eleetrolytes like morphine 
give a reaction as well as dissociable salts, 
although it is to be remarked that the con- 
centration required with the former ia 
many times greater than with the latter. 
If, as is believed by some, the poisonous 
action of salts depends on the degree of 
their dissociation, it is probably equally 
true that the stimulative action of minimal 
doses of these same salts is influenced by 
this same factor. But this assumption 
docs not dispose of the large class of non- 
electrolytie poisons (and consequently 
stimulants), although I venture to suggest 
that the introduction of such substaiioes 
into the sphere of protoplasmic activity 
may result in the formation by the proto- 
plasm of by-products which are dissociable 
' poisonous substances. Such an explanation 
would help to account for the large doses 



SGIENCE 


[N.s. voi.xxab.»a7(a 


of non-electrolytes which are necessary to 
produce a reaction on the plant organism. 

There seems to be a much greater uni- 
versality in the manner of the response to 
stimulation by poisons than in their actual 
toiic efEeot, a fact that has already -been 
noticed, and for that reason 1 am strongly 
inclined to the opinion that the former does 
not depend upon the particular form which 
the latter may take, and so the increased 
enzymatic action may be considered to be a 
general phenomenon connected with this 
class of response. 

There at once suggest themselves many 
very interesting problems in regard to the 
relation of chemical stimulation to morbid 
hypertrophies— using the word in its broad- 
est sense— in higher plants, and also to 
what might be called the normal hyper- 
trophies which ensue in the tissues of the 
ovary wall and surrounding parts after 
fertilization, without touching on the great 
question of the development of the fertil- 
ized egg itself. 

In a previous address before this section, 
attention was called to the possible en- 
zymatic changes induced by untoward 
chemical stimulation of the germ cells of 
certain plants and the results of this stim- 
ulation on the ofltspring, In the light of 
my own acquaintance with the question of 
chemical stimulation I see nothing improb- 
able in such a point of view, even thon^ 
we can not prove it at present. 

There are many other considerations in 
connection with the question which might 
be profitably discussed and I am aware 
that I have really touched upon one side 
of the problem only, practically neglecting 
the morphogenic influence of chemical 
stimulants, but sufficient time has already 
been consumed and to open up new topics 
would be but to strain your patience fur- 
ther. The point which I have endeavored 
to develop and which I here repeat is that 


the chemical stimulants which hawe been 
discussed produce their effect ii||)feotly 
and the nature of the response apfean to 
be one of the increase of constructive en- 
zymatic action over that which woiM take 
place under normal conditions fmm an 
equal and similar food supply. 

H. M. RiCHiutDS 

SilBNABO COLLEOI, 

COLUHBIA UmVIBBITr 


PUBLIC LEOTDKEB AT THE HAEVABD 
UEBlCAh BOBOOL 

Thk faculty of medicine of Harvani Uni- 
versity offers a course of free public Isetnres, 
to be given at the Medical School, Loqgwood 
Avenue, Boston, Saturday evenings at 6, and 
Sunday afternoons at i, beginning J anwaiy 3, 
and ending April 80, 1910. Boors will be 
closed at five minutes past the hour. No tick- 
ets are required. Following is a list Of the 
lectures and their subjects, with dates: 

January 2— “ Tbs Influence of MeaUl end Mus- 
cular Work on Nutritive Processes” (illustnted), 
by Dr. F. P. Benedict. 

January 8— “Tbs Story ol Vacoinotlon," by 
Ur M. J. Rosenau. 

January 9 — “Wbst tbs Public should know 
about Patent Medicines," by Ur. M. V, Tyimdo. 

January 18— "Clean Milk” (illustrated), by 
Dr. Colvin Q. Page. 

January 18— "The Growth of School OkBdien 
and its Relation to Disease,” by Dr. W. T. Fester. 

January 22— " Spraius, Strains and Fraimirsi: 
Simple Facta ol Diagnosis and Treatment " ftUns- 
trated), by Dr. J. B, Blake. 

January 23 — " The Glands of Internal Sesntfam 
and tbeir Balations to Health and Disease ” ifUaa 
tratedl, by Dr. W. B. Cannon. 

January 2»— " Small-po* " (illustrated), by 
Dr. J. H. HcCollom. 

January 30—“ Hearing and Speech,” by Br. C. 
J. Blake. 

February 8 — “ Posture and Carriage ae OHseted 
by Sobool and Clothing,” by Dr. R. W. Lowtt. 

Februnty ” The Care of Infants with (Ipteial 
Betemnee to the Prevention ol Disease,” l|r Dr. 
Maynard Dadd. 

Febmiry 12 — “Voioe Prodnotlon,” by ftr. d. 
PUyson Clark. 
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(a) For an active pay at twelve hundred dol- 
lare or leea, a retiring aliowance of eight hundred 
dollare, provided that no retiring allowance ehall 
exceed eighty per cent, of the active pay. 

(h) For an active pay greater than twelve hun- 
dred dollars, the retiring allowance shall equal 
eight hundred dollars, increased by forty dollare 

(o) For each additional year of service above 
twenty-five for a profeeaor, or above thirty for an 
inatnictor, the retiring allowance ahaJl be in- 
creased by one per cent, of the active pay. 

(d) No retiring allowance shall exceed four 
thousand dollars. 

Computed by the formula i B = jl/100(b -f 16) 
-f 320, where J8= retiring allowance, d inactive 
pay and h =: number of years of service. 


A widow who has been for ten years the wife 
of a teacher, who at the tune of his death waa 
in receipt of a retiring allowance, or who at the 
time of his death was eligible to a retiring allow- 
ance, or who had had twenty-five years of service 
as a professor or thirty years of service as an in- 
structor and professor, shall receive as a pension 
one half of the retiring allowance to which her 
husband was entitled under rule I or would have 
been entitled under rule II. in case of disability. 

RULl IV 

In the preceding rules, years of leave of absence 
ate to be counted as years of service; but not 
exceeding one year in seven Ubrariana, regis- 
trars, recorders and administrative officers of long 
tenure whose salaries may be classed with those 
of profesaors and assistant professors, are con- 
sidered eligible to the benefits of a retiring allow- 


Teachers in the professional departments of 
universities whose principal work is outside the 
profession of teaching are not included. 

The benefits of the foundation shall not be 
available to those whose active service ceased be- 
fore April 16, 1906, the date of Mr. Carnegie’s 
original letter to the trustees. 


In counting years of service toward a retiring 
allowanoB it is not necessary that the entire 
service shall have been given in institutions upon 


the accepted list of the foundation, but onl^ years 
of service in an institution of higher editeation 
will he accepted as an equivalent. 

In no case ehall any allowance be paid to n 
teacher who continues to give tlic whole or a part 
of bis tune to the work of teaching ns a member 
of the instructing staff of any institution. 

The Carnegie Foundation for the Ailvanoenient 
of Teaching retains tlie power to alter these rules 


SCIEKTIFW XOms A.ND XEW8 

Readers of Science will have learned with 
regret of the eircuraetanoee leading to the »• 
tirement of Mr. Gifford Pinchot from the 
direction of the Forest Service. 

Dh. C. F. Chandler, since 1864 professor of 
chemistry in Columbia University, will re- 
tire from active service at the close of the 
present academic year. Tlio trustees havo 
passed a resolution expressing their high np- 
preciation of his services to the university, 

Proeesso* Theodore W. Richards, of Ilar- 
vard University, has been reappointed reseawsh 
associate of the Carnegie Institution of Wash- 
ington, having received a new grant of $2,600 
for the continuation of his researches on 
atomic weights and other physioo-ehemioil 
oonntants. 

Proeessor G. P. Baxter has also been re- 
appointed a research associate of the institu- 
tion and a grant of $1,000 has been made to 
him fo# the continuation of investigationa 
upon atomic weights, 

Propessob E. J. Wilcetnbki, of the Univer- 
Rity of Illinois, has been awarded a prise of 
eight hundred franks by the Royal Academy 
of Science, Letters and Fine Arts of Belgium, 
for his memoir on “ The General Theory of 
Congruences,” This prise was announced 
some lime ago by the academy for the most 
notoworthy development of some phase of till 
Rpplioation of differentisl geometry to rnWl 
space. 
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Db. F, W. PuTNiJt, emeritus professor of 
American archeology and ethnology at Har- 
vard University, has boon appointed honorary 
academician of tlie Museum of the National 
University of La Plata in the section of the 
natural sciences. 

Professob ICahl Honoi!, of the University 
of Oiittingen, Kaiser Wilhelm professor at 
Columbia University, and Profesaor Otto Jes- 
peracii, visiting professor from tlie University 
of Copenhagen, have been given the degrees of 
D.Sc and P.Litt.. respectively, by Columbia 
University. 

In recognition of the servicos rendered by 
him in the reform of medical education in 
Hungary, and of the active interest taken by 
him in the International Medical Congress 
held last year at Budapest, the medical fac- 
ulty of the university of that city has con- 
ferred on Count Albert Apponyi, tlie minister 
of education, the honorary degree of doctor 
of modioine. 

Mr. John A. Voorlbon has been appointed 
ohief of the Philadelphia Bureau of Health in 
succession to Dr A. C. Abbott, who resigned 
some months ago. 

Mb. C. H. T. Townsend has been given 
leave of absence by the Department of Agri- 
onlture for eighteen iiiontha to inaugurate an 
entomological service for the Peruvian gov- 

The American Nature-study Society has 
elected Professor 0. W. Caldwell, of the Uni- 
versity of Chicago, president of the society, 
and Professor F. L. Charles, of tlie Univer- 
sity of Illinois, secretary and editor of The 
Nature-study Review. The office of that jour- 
nal will be removed from New York City to 
Urbane, 111. 

Db. Austin M. PaTtsbson was elected editor 
and M. John J. Miller associate editor, of 
Chemical Ahetraets at the Boston meeting of 
the American Chemical Society, Professor W. 
A. Noyes, of the University of Diinois retir- 
ing. The office of this publication was re- 
moved last August from Illinois to Ohio State 
University, where it has since been in charge 
of Dr. Patterson as associate editor. 


Da. WtUAS L. Moobe, cliiaf of the Weather 
Bureau, delivered a lecture on December 27 in 
the assembly room of the Automobile Club of 
America, New York City, on “The Work of 
the Weather Bureau in Relation to Aero- 
nautics.” 

Da. E. L. Thokniuke, professor of educa- 
tional psychology in Teachers College, Co- 
lumbia University, gavaton January 11 an ad- 
dress before the Middletown Scientific Asso- 
ciation on “ Experimental Studies in Animal 
Intelligence.” 

Sir Ernest SHArKi.F,T(iN lectured in Rome 
on hie Antarctic expedition on January 3. 
Among those present wore the king and queen. 

Da. (1. Bowdleb Sharpe, assistant keeper 
in the department of zoology of the Britieh 
Natural History Museum, and eminent as an 
ornithologist, died on December 25, at the age 
of sixty-two years. 

Pbopessob H. II. Giouonb, director of the 
Royal Museum of Natural History and pro- 
fesaor of zoology at Florence, known as an 
ethnologist as well as a zoologist, died on De- 
cember 20, at the age of sixty-six years. 

Da. Epouard BRissAun, professor in the 
Paris School of Medicine and well known for 
his work in pathological anatomy and medi- 
cine, has died at the age of fift.v-two years. 

A BtLi, has been introduced into the house 
of representatives making the present Bureau 
of Education a Department of Education with 
a Bocrotary in the Cabinet, 

The offices of the Bureau of American 
Ethnology were on January 1, 1910, trans- 
ferred from the Adams Building on F Street 
to quarters in the Smithsonian building. Mr. 
F. W. Hodge on that date assumed charge of 
the bureau with the title of ethnologist-in- 
charge. 

The path of Halley’s comet has been added 
to the planetarium in the Foyer of the Amer- 
ican Museum of Natural History, and ite 
position in the solar system will be indicated 
daily daring the next few months, while the 
comet is visible to the unaided eye. 

Thb New York Aquarium had a greater 
number of visitors daring the year 1909 than 
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ever before, the attendance being 3,803,501, 
an average of 10,417 a day. These dgnrea 
aho>v that the aquarinm has a greater patron- 
age by the public than all the other mnaeums 
of the city, including the Zoological Park, 
combined. These figures are unequalled by 
those of any other museum in the world of 
which statistics are available. 

The Geological Survey’s report on the pro- 
duction of copper in 1908, prepared by B. 8. 
Butler, is now ready for distribution. The 
mine production, smeiter output and refinery 
production in 1908 eiceeded those of 1907. 
The production in 1908 by smelters from cop- 
per-boaring material mined in the United 
States was 942,670,791 pounds, the largoat in 
the history of the industry. The production 
in 1906, the next iargest, was 917,806,682 
pounds : that for 1907 was 868,996,491 pounds. 
The world’s production of copper in 1908 wae 

I, 867,098,000 pounds, so that the United States 
contributed considerably more than half the 
total product of the metal. The exports of 
refined copper were 618,613,842 pounds, the 
largest amount recorded; the imports were 
218,708,487 pounds, mostly from Mexico, Can- 
ada and Peru. The domestic cotuumption of 
new copper in 1908 was 480,000,000 pounds; 
of old copper 23,000,000 pounds, making 
the total domestic consumption 603,000,000 
pounds, against 647,000,000 pounds in 1907. 
The stock on hand January 1, 1908, was 126,- 
746,798 pounds; on January 1, 1909, it was 
121,876,769 pounds. The average quoted price 
of electrolytic copper at New Tork in 1908 
was 13.2 cents a pound. In 1907 the price 
was 20 cents a pound. The commeroial con- 
ditions during the year were very stable, the 
variations in monthly average price covering 
a range of only 1.64 cents, as compared with 

II. 90 cents in 1007. A notable feature of the 
industry was a decrease in cost of production 
due to improvements in methods and the in- 
creased efficiency of labor. Ariaona ranks first 
in the production of copper. Montane, Mich- 
igan, Utah, California, Tennessee, Colorado, 
Nevada, Idaho and New Mexico following in 
the order named. According to the smdtw 
returns the three leading copper statea— Ari- 


Eona, Montana and Michigan— produced 81 
per cent, of the total output in 1908. 

The London Timei states that the exhibi- 
tion which is to open in Pecember next 
at Allahabad will be the largest ever held 
in India. While essentially non-official in 
character, the strong executive committee in 
charge enjoys the support of the local govern- 
ment, which is itself managing the agricul- 
tural, forest and edudational oourta. Sir John 
Hewett, the present lieutenant-governor, who 
was lately commercial member in the gov- 
ernor-general’s council, and other government 
ofiieials are giving their aid in every legiti- 
mate way. The exhibition committee spe- 
cially desire machinery and demenstrating 
procoaaea for the agricultural, engineering and 
textile courts. As is stated in the preliminary 
prospectus, “ the main object of the exhibition 
is to encourage the arts and industries of the 
united provinces hy displaying products and 
methods of production and by introducing 
from other countries such commodities as are 
required to supplement indigenous produc- 
tions.” The first aviation meeting in the east 
will be held in connection with the exhibition. 

In the course of its last session the state 
legislature of North Dakota provided for the 
establishment of a biological station on the 
shore of Devils Lake. The bill places the sta- 
tion under the direction and control of the 
trustees of the University of North Dakota, 
and provides that the biological staff of the 
university shall direct the work of the sta- 
tion. The bill further states that, “It shall 
be the duty of the staff of said station, as 
directo/B thereof, to study the animals and 
plants in Devils Lake and other portions of 
North Dakota with reference to the problem 
of restocking and cultivating fish in Devils 
Lake and in any other waters of the state, es- 
pecially those of an alkaline character, such 
as Devils Lake ; to study and make collectiona 
of any animals and plants in North Dakota 
that have commercial and scientific value.” 
The station is housed in a commodious, ar- 
tistic building of cobble end concrete. The 
equipment, now being procured, will consist 
of boats, dredges, seines, pumps and ail the 
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Ttlie4 apparatus necessary for the study of 
snufi animals and plant forms. The labora- 
toiiH will be equipped, some of them for gen- 
eral students of biology and some for special 
tawarch. Salt water from the lake and fresh 
water from other sources will provide for the 
aquaria and other receptaoles. Investigations 
already made show that Devils Lake swarms 
with life in great numWs though not in 
great variety of species. rTorth Dakota has a 
rare opportunity to study the biological stages 
of variation, adaptation and isolation, and it 
is the purpose of this new station to provide 
for biological students and to offer facilities 
for trained investigators who may desire to 
carry on research under such conditions as 
exist in that region 

The Auk states that the Museum of 
Comparative Zoology at Harvard TTniver- 
aity has received during the past year the 
most noteworthy accessions to its bird col- 
lection in its history. These include, as 
the most important, the E. A. and 0. 
Bangs collection, containing approximately 
M,000 skins, chiefly from North and mid- 
dle America and the West Indies. Most 
of those from Central America were taken 
by Mr. Wilmot W. Brown and Mr. C. F. 
Underwood, well known as intelligent and 
energetic collectors, the former noted for hie 
skill in preparing skins of birds and mammals. 
The specimens have been determined by Mr. 
Outram Bangs, with the assistance of Mr. 
Bidgway and Dr. Hichmond. They also in- 
clude the types of the many new forme de- 
scribed in recent years by Mr. Bangs. 
Another gift of unusual importance consists 
of several thousand specimens from the in- 
terior of central and western China, presented 
by Mr. John E. Thayer. A collection of over 
8,000 skins collected in Palestine have been 
acquired by purchase. A considerable number 
of other skins and mounted specimens of un- 
usual interest have also been acquired, by gift 
or purchase, from other sources. 

rmiTBm'iy avd bdijcatjosai- news 

The late Arthur Hill, regent of the Uni- 
versity of Michigan, has bequeathed $200,000 


to the university for the erection of an audi- 
torium. 

The gift of $850,000 by Mrs. Russell Sage 
to pay for the Hillhouse property, of Yale 
University, will release a considerable sum 
which, according to the correspondent in the 
N. Y. Evening Post, will probably be need for 
work in biology. » 

The building of the University College of 
Medicine, at Eiobmond, Va., was destroyed 
by fire on January 6, entailing a loss esti- 
mated at $200,000, 

The board of trustees of the Massachusetts 
Agricultural College having received propo- 
sitions from the Boston & Albany Railroad 
and also from electric railroads centering in 
Springfield to run agricultural educational 
trains over their respective lines, it has been 
voted, “ That this board will heartily cooper- 
ate with these railroads, the Board of Agri- 
culture, the Chamber of Commerce and other 
organizations in the state to further the de- 
velopment and success of this project. To 
this end it will tender the services of its 
teachers and experts and place at the disposal 
of these railroads such equipment and appa- 
ratus as may be required." 

At the annual meeting of the governors of 
the Nottingham University College on De- 
cember 22 it was announoed that it was the 
intention of the council to develop immedi- 
ately a scheme for submission to the court of 
governors that application might bo made for 
a foU charter, so that Nottingham College 
would become a degree-conferring university. 

Da. C. J. Ketser has been appointed bead 
of the department of mathematics of Co- 
lumbia University, to succeed Professor J. H. 
Van Amringe, who retires from active service 
at the close of the academic year, 

Dr. j. L. Simonsee has resigned his posi- 
tion aa assistant lecturer and demonstrator in 
chemistry in Manchester University to accept 
the chair of chemistry in the University of 
Madras. Mr. Alfred Holt, M.A.. D.Se., has 
bean appointed as his successor. , 
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Mb. L A. Borradahe, of Selwyn Col- 
lege, has been appointed university lecturer in 
ecology at Cambridge University. 

DmCUmON AND GORREgPONDBNVB 
COTTON ANTHRiONOSK 

Since Dr. Atkinson’s work on cotton 
anthracnoBO, 1890-3, little has been done on 
this now important dieoase. liecent work here 
has brought out some very interesting points 
which in a way confirm some of Dr. Atkin- 
son’s theories in connection with the infection 
of seed and seedlings. Last winter while 
working with seed taken from a field where 
the disease occurred the previous summer, I 
found aiithracnose occurring in a number of 
germination tests. This led me to search for 
the fungus in the tissue of the seed. I found 
that by taking bolls which were slightly dis- 
eased and mature it was an easy matter to find 
the fungus filaments beneath the teed coats 
and in the tissues of the cotyledons. The 
spores of the fungus are also readily found 
between the seed coats and the cotyledone of 
mature seed. Numerous inoculation experi- 
ments during the past summer show that the 
fungus seems to prefer the seed and lint to 
other portions of the plant. In fact, in some 
I the attack is confined to these parte, 
there being no sign of the disease on the walls 
of the bolls. In some cases where the bolls 
mature and the cotton opens out with no sign 
of disease other than slight discoloration of 
the lint, the fungus will be found o* such lint 
and in the seed. Such seed, of course, when 
planted produce diseased seedlings and thus 
spread the disease. This season numerone out- 
breaks of anthracnose in various sections of 
this state have been traced to diseased seed. 
Some of these occurred where cotton had 
never been planted before. From an economic 
standpoint this phase of the problem seems to 
be very important. The south is now sustain- 
ing a loss of millions of dollars annually from 
anthracnose. It has been estimated that the 
state of Georgia loses over 114,000,000 an- 
nually and a very conservative estimate of the 
lose of South Carolina would be from $400,000 
to $500,000 annually. 


Sinoe the twentieth of last Jluly I ban been 
unable to isolate the fungus from the Mda 
where cotton was planted last year. From 
this it seems that a one year’s rotation with 
disease-free seed might eliminate the diasaae. 

Interesting results have also been obtained 
in reference to seed treatment, method of in- 
fection of the bolls, resistance of different 
varieties of cotton, breeding resistant strains, 
etc., all of which ■mil be published at an early 
date in report of the South Carolina Experi- 
ment Station. H. W. Babbi, 

Botaniti 

Sooth Cabouna Expesisient Station 
October ifl, 1009 

METAPlirSIOS ANO MENDEUSM 

There are reasons for regarding man as a chim- 
panzee on which an additional element, “ man- 
ness," has been superposed. There you have man 

expressed or explained in terras of his anthropoid 

ancestor. The characters of a frog are undoubt- 
edly latent in the frog’s tadpole. What is to 
hinder, therefore, expressing or explaining the freg 
in terms of the tadpole by saying the tadpole 
carries the characters of the frogt The logic la 
sound in the statement that the tadpole eontalna 
frog factors or ■' frogness ” Ths question Is memly 
as to the helpfulness of sound logic used that 
way.' 

The helpfulness of sound logic, aside from 
its use as a mental discipline, is usually baaed 
on its relevance to the matter under distma- 
sion. Ae regards the chimpanzee we shall 
doubtless all agree with the learned Oali- 
fomian if he will advance scientiflo proof that 
in homo-simian hybrids “ chimpanzeeneas " 
and “ monness ” behave toward each other in 
Hendqlian ratio; for it is Hendelian inherit- 
ance, it must be remembered, that the English 
scientists are talking about. If the tadpole 
contained the potentiality of developing either 
into a frog or, let us say, a salamander, ao- 
cording to oircumstanoes under experimental 
control, we might consider “frognesa” oa • 
factor, the pteaence or absence of which Would 
have a determinative influence in development. 

“'The Hypothesis of 'Presonoo and Absence’ 
in Mendelian Inheritonee,” W. S. Ritter, Soimtd, 
September 17, 1909, 
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la other words, the allusions to the frog and 
ohjmi^eee, true or otherwise, are not par- 
tienlarl; illummatiug in a discussion of Hen- 
delism because there is involved no feature of 
dominance nor alternation of characters. 

In Kr. Punnett’s original statement of 
what is known as the Outoot theory 
There are but two relations into which the 
unsplittable unit character can enter with the 
individual. It may be present or it may be absent 
and no third relation can be conceived. From (hia 
we are led to ask wbetiier the hypotheais can be 
brought into any simple relation with the phe- 
nomenon of dominance. Is dominance the out- 
come of the presence of the given factor, and 
roeessivcnesa the condition implied by its ahsenoet 
At present we can only aay that such a point of 
view Is not at mrianec with the great majority 
ol oases hitherto worked out Whether the few 
instances which nuw aceiii contradictory will ulti- 
mately fall into line, future work alone ran deride 
Nothing very er,vptic or very dogmatic 
about that In speaking of “ roaeness,” “ pea- 
ness,” etc,, Mr. Punnett has merel,v framed 
> convenient and probably temporary handle 
to grasp a difficult subject in order the better 
to inspect it. We owe him a vote of thanks, 
that, instead of christening hia conceptions 
with newly coined words dug from the dusty 
depths of the Greek lexicon, he has rather 
chosen to emphasise their temporary character 
by Englishing them, lost othera should read 
into his statements a concretenees he mani- 
festly wishes to avoid. 

Tbe writer is of those who believe that the 
dangerous facility with which the facta of 
Mendelism fall into categories and A-B-0 
notationa is illusory and that the matter is 
more complicated than those would have us 
think who have allowed thenisolvea to be en- 
tangled in all-explaining formulte. Yet work- 
ing hypotheses we must have in order to ad- 
vance, and none suggested so far is any more 
usable, certainly none more lucid, than the one 
Professor Bitter finds so contaminated with 
metaphyaicB. 

J. E. Abbott 

St. Louib, Mo., 

September 29, 1909 
•R. 0. Pimnctt, ''Mendelism,” 1907. 


HTDBOOXir rOLVaObPHIDE AS A nBDCcraO AOEJfT 
I BHODLD like to correct a clerical error in 
the account I gave a few months ago' of my 
investigation of the rediiemg action of hy- 
drogen polysulphide. The stateiiient “ it may 
be used at the ordinary temperature, dissolved 
in ionising solvents, such as water or alcohol, 
nr in »on-ionir.ing media, such ns carbon bi- 
sulphide ” should read "at may be used at the 
ordinary temperature, for the reduction of 
substances dissolved in, etc.” 

As is well known, the polyaiilphide is prao- 
tically insoluble in water and alcohol. 

Alfeed TlNQbE 

LaBOBATOBV of the iHFEEIAb CllIIfESE 
Pei Yako Mi.nt, Tiektsin, 

October 10, 1900 

SOrUMTIFW BOOKS 

Landmarks of Botanical History. By Edwabd 
Lee Grkene. Smithsonian lliscellanoous 
Collections (Vol. 54), 1009. 

We hove had many histories of botany, each 
of which has added somewlmt to our knowl- 
edge of the growth of the science and of the 
men who have been its chief workers, or they 
liave given us a uew point of view so that we 
have been able to see how botan.v has grown 
and developed from its crude beginnings to 
the present. In Dr. Greene’s book wo have 
another attempt to set forth the matter in a 
new light, and at tlie outset it may be said 
that few men could bring to the task better 
ability, training and preparation. Nor are 
there many men who can command equal 
library facilitica, for Dr, Greene’s unrivaled 
private library of the earlier botanical works 
is supplemented by the Congressional Library, 
to wliich as an attachii of the Smithsonian 
Institution he has had the freest access. This 
happy coincidence with the unusual freedom 
from official duties afforded by his position, 
and a persevering industry, have conspired to 
favor the production of a monumental work. 

In choosing for his title tlie word “land- 
marks” the author indicated sometliing as to 
‘SoniMCK, XXX., 158 (July 30, 1909). 
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what his treatment of the problem was to be. 
He has chosen to bring before his readers the 
lives and teachings of botanists, and neces- 
sarily he must choose those who have con- 
tributed to the upbuilding of the science. 
This treatment is in sharp contrast with the 
chronological method in which each botanist 
is taken up in his proper place, and his various 
publications cited, much as they are in a pub- 
lisher’s descriptive book list. It is also quite 
different from the treatment made familiar to 
us by the well-known history of botany written 
by the late Professor Sachs, in which the devel- 
opment of each department of botany is traced 
consecutively and consistently. In the latter 
treatment the subject is so emphasized that 
the men themselves fall somewhat into the 
shadow; we think of how this or that part of 
the science developed, but largely overlook the 
personal element as represented by the men 
by whose labors the development took place. 
By the one method we have a work on botany 
in which the present condition of each part 
of the science is accurately given, and we are 
shown by what steps this condition was 
reached. In this treatment the botanists are 
but the workmen who have helped to build the 
ediffee of science; they are important only as 
they hare added stones to its structure, and 
while the historian mentions their names, 
these are wholly secondary, and may be for- 
gotten in our admiration of the aggregate 
result of their work. By the other method we 
are brought to consider the workmeij who have 
labored upon the edifice; how they worked; 
how they succeeded in their endeavors; how 
they failed here and there, and why they 
failed, as well as why they succeeded. By this 
treatment we learn not only what progress was 
made in the upbuilding of the science, but also 
heui it was made. For the botanist who wishes 
merely to know the material of the edifice, the 
method of Sachs is preferred, but for the 
investigator who desires to know the oondi- 
tions under which his predecessors did their 
work the other method is indispensaUe. 

As indicated above. Dr. Greene has chosen 
to write bis history so as to place the emphasis 
first upon the men who have worked in botany. 


It is thus a very human book, and at one 
reads the biographies of the men he hal se- 
lected a vivid picture is presented of their 
lives and their labors, as well as their environ- 
ment. As one reads he gets some idea of the 
atmosphere in which men lived, and he appre- 
ciates all the more the difficulties they en- 
countered, and the meaning of success in their 
particular environment. 

It is understood thot this history — “Land- 
marks ” — will cover several volumes, and cer- 
tainly if one may judge of the succeeding 
volumes by the first there can be no question 
as to the desirability of continuing the work 
as it has been begun. It opens with a moM 
readable and suggestive preface, in which the 
author gives bis definition of botany— as that 
science “ that occupies itself with the contem- 
plation of plant oa related to plant, and with 
the whole vegetable kingdom as viewed philo- 
sophically— not economically or commercially 
— In its relation to the mineral on the one 
hand, and to the animal on the other.’’ It is, 
however, distinctly set forth that to the bot- 
anist all matters relating to plants must be 
of interest, and he has clearly no sympathy 
with those who would close their eyes to the 
industrial relations of the scienoe. He goes 
so far, oven, as to include as “essentially 
botanical” those philosophic ideas, though 
crude or eironeous, about the vegetable king- 
dom as a whole or in part which may occur 
to “ the fanner, the woodsman and the primi- 
tive pharmacist” and others who have much 
to do with plants industrially. With this lib- 
eral interpretation no broadly trained botanist 
will find fault, nor should the workers in agri- 
culture, forestry and other allied subjects 
object to this inclusion of the philoaophiool 
aspects of these phases of plant study. 

The introduction, covering about thirty 
pagee and devoted to The Philosophy of Bo- 
tanical Histoiy, is well worth reading, sinoe it 
is full of suggestions, some of which wa should 
like to quote if there were space to do so. The 
root-gatherers (“ Bhiiotomi ”) “mostly illit- 
erate men and quacks,” who preceded Aristotle 
and Theophrastus, receive liberal treatment in 
a short chapter. This is followed (ehtpter 
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n.) by nearly a hundred pages devoted to 
Theophrastus of Eresos, one of the most in- 
structiva parts of the book. The treatment 
here illustrates the author’s method, who says 
(p, 80) ; “ In our study of this maker of the 
first Landmark in the History of Botany the 
main object must be that of discovering in 
what ways, under what limitations, and yet 
how well, he accomplished the placing knowl- 
edge of plant life and form upon the list of 
the sciences.” Accordingly, a dozen pages are 
given to a discussion of his method, which is 
in fact continued through nearly thirty pages 
more under the subtitles Organography and 
Anthology. After this Phytography (5 pages) 
leads to Taxonomy (20 pages) and Dendrology 
(8 pages). The chapter closes with a reca- 
pitulation in which the author shows that 
Theophrastus " is the father of the Science 
as we now have and hold it.” 

The short chapter on the Greeks and 
Romans after Theophrastus (enumerating 
Nioandor, Oato, Varro, Virgil, Columella, 
Dioseorides, Pliny and Gslcn) leads to a still 
shorter one on the botany of the middle ages, 
the author remarking in passing that “the 
period has no apparent landmarks of botanical 
history.” 

Otho Brunfels (chapter V.), who is charac- 
terized as “ first in point of time among the 
German botanical reformers of the sixteenth 
century,” loads the way to Leonfaardus Fuch- 
sius and Hieronymus Tragus, to each of whom 
a chapter is assigned. The short chapter 
(VUL) devoted to Euricius Cordus leads 
naturally to the following (IX.) on Valerius 
Cordus, the son, “hitherto almost unknown 
except by name.” This closing chapter of the 
volume will be read with keen interest by every 
botanist, who will learn here for the first time, 
perhaps, of this brilliant botanist whose death 
when but twenty-nine years of age doeed a 
life of much achievement and still greater 
promise. To have rescued the name of Oor- 
dus and his work from oblivion was a worthy 
labor, and most zealously has Dr, Greene car- 
ried it out. He shows that Cordus formulated 
plans for bis plant desoriptions, and that with 
these he redescribed “ some of the best known 


and beat described plants of Dioseorides,’' 
which is characterized as “the baldest inno- 
vation that was made by any botanist of the 
whole sixteenth century.” 

The “ Landmarks of Botanical History ” 
will certainly be of the greatest value to bot- 
anists the world over, since it presents the 
subject in a new light and from a different 
point of view. We shall all pray for the con- 
tinued health and strengfh of the author, and 
that opportunity may be afforded him of com- 
pleting the work to which he has aet his hand. 

Chableb E. Besbey 
Tue Univxbsiit or Neoeassa 

The Moon in Modern A.itronomy, By Ph. 
Fauth. With an introduction by J. E. 
Gobe, F.R.A.S Pp, 160 with 66 illustra- 
tions. New York, D. Van Nostrand Com- 
pany. 1909. 

This attractive book gives a very interest- 
ing account of the principal features visible 
on the moon’s surface and it embodies the re- 
sults of over twenty years of careful study with 
small telescopes. The subject is treated in an 
historical manner, especial attention being 
given to the early maps of Lohrmann, Uadler 
and Schmidt M. Fauth shows that photo- 
graphic processes have not materially added to 
our knowledge of lunar conditions. In fixing 
the relative poaitiona of the larger surface 
features photographs are more accurate than 
mops made from eye observations, but for the 
study of minute detail visual observatioua, 
even if made with relatively small telescopes, 
are superior to the best photographs. 

The most conspicuous features of the 
moon’s surface are the so-called “craters.” 
These have heretofore been described as “ cup- 
shaped” mountains and as resembling but 
greatly exceeding the great volcanic craters 
of the earth. M. Fauth shows that this con- 
ception of the lunar “ craters ” is erroneous, 
that they are more like shallow dishes, and 
could more appropriately be called “walled- 
plains.” He shows by figures and by diagrams 
that in many cases the crater is “so incred- 
ibly shallow that the eye of an observer on the 
crest would hardly be able to see the crest on 
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the opposite side, because the depression is so 
slight that the curvature of the moon’s sur- 
face covers the opposite wall.” Or again “ A 
dessert dish five inches in diameter (without 
the border) and less than a quarter of an 
inch in depth has twice as deep a cavity, -pro- 
porticnally, as the deepest of these depres- 

M. Fauth considers in detail the various 
theories that have been advanced to account 
for the origin of those peculiar features of the 
lunar surface end rejects them all as unsatis- 
factory. Yet it can not lie said that he haa 
disproved the vulcanic theory, although he has 
certainly pointed out many difficulties in the 
generally accepted idea of that theory. But 
the theory that he advances in its place, that 
the moon’s surface is covered by a deep layer 
of ice, will not be accepted wMiout convincing 

The book is well printed and illustrated 
and is well worth reading by those who take 
an interest in the moon CLP. 

In Starland Kith a Three-inch Telescope. By 

William Tyleb Olooti Pp. Ua with many 

diagrams. New York, Q. P. Putnam’s 

Sons. 190S). 

This is a convenient hand-book or guide for 
the amateur astronomer. A three-inch tele- 
scope is too small to show any planetary de- 
tail and the owner of such an instrument is 
practically limited to the study of the moon 
and of a small number of the brighter double 
stars. To a description of these objects, there- 
fore, the book is confined. 

Only the constellations visible in the lati- 
tude of the New England and Middle States 
are included and these constellations are di- 
vided into four groups, corresponding to the 
seasons of the year in which they are visible. 
For each constellation a clear and simple page 
map is given and on this map are marked the 
positions of the interesting double stars. 
Facing each map is a printed page, which 
gives the necessary details for finding and ob- 
serving these objects. 

The moon is treated in a similar manner, 
eight diagrams of different phases being given. 


These show the principal features only and 
should be of great assistance to the student of 
lunar detail 

The book is well printed, the maps and dia- 
grams well designed and executed, and the lit- 
tle volume is admirably adapted to encourage 
the study of the heavens. 

0. L. P. 

dCIBNTIFW JOIJKNiLR AND AKTIChEH 

The Journal of Experimental Zoology, VoL 
VII., No. 2, contains the following papers; 
“ Wound Reparation and Polarity in Tentacles 
of Aetinians,” by Herbert W. Rand. A distal 
cut cud of a tentacle of the large actinian, 
Condylactxe, is immediately closed by mus- 
cular contraction and romuins so during a 
slow process of structural repair which eventu- 
ally replaces the muscular contraction. The 
distal cut end of an excised fragment of ten- 
tacle behaves similarly, but a proximal cut end 
does not close. In the conspicuously different 
behaviors of proximal and distal cut ends, and 
in resiionscs to tactile stimulation, the tentacle 
shows a marked polarity which can not be 
accounted for upon the basis of its known 
structure. “A Biological and Cytological 
Study of Sex Determination in Phylloxerans 
and Aphids,” by T, H. Morgan. An analysis 
of the behavior of the sex chromosomes in 
phylloxerans in connection with the behavior 
of the. sex chromosomes in other homiptera 
leads to the conclusion that these chro- 
mosomes can not be male and female de- 
termining as such, but that they are iden- 
tical in all respects. Two alternative views 
offer therosolves if this analysis is correct 
Either sex is determined quantitatively by 
the amount of elimination contained in the 
fertilind egg— a view advanced by the author 
in 1907 and since adopted by Wilson and by 
Oastle in a modified form — or else the presence 
or absence of the sex chromosomes are aeso- 
ciated with other profound, invisible differ- 
ences in the two classes of spermatoaoa. It is 
difficult to decide at present between these 
alternatives, but the facts here recorded for 
the phyOoxerans favor the interpretation that 
the visible chromosomal differences in the two 
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(dassee of epematozoa aro asaociated with 
more profound dilfereucos in the eperm and 
that it ia these diiTerenccs rather than the 
difference in quantity alone that bare a deter- 
minative indueuee in sox determination. An 
examination of almost 10,000 male and female 
eggs of P, caryascauhs shows that the male 
eggs occur shout five times as often as the 
female eggs A study of the output of each 
stem-mother shows that in some cases all of 
her progeny are males, in other cases all 
females, and in most cases both males and 
females with a preponderance of males. The 
results arc obviously not connected with chance 
combinations of cliromosoraos, but definite 
“toiidenries ” exist in certain iiidividnala that 
follow ono or the other alternative. These 
tendencies might seem to he tlie result of 
externid factors, but nothing was discovered 
in the history of the individuals that favors 
such an interpretation, although the possi- 
bility of such an effeet must be granted. The 
author’s general eonclnsion is summed up in 
the statement that the quantitative interpreta- 
tion of sex-detcrminatioii is only tho first rude 
approximation to a aohition. The facts sug- 
gest that tho visible quantitative differencea 
are associatcil with more profound changes 
and tho facta dcscribod for the pliylloxeran 
egg give some indication of the nature of 
those clianges ; for, the sex chromosomes seem 
rather to follow sex than to ho its sole cause. 
"T’setors of Form Regulation in Barenaclit 
alinnuata. III, Regulation in Rings,” by C. 
M. Child. Under certain conditions short 
cylindrical pieces from the body of the ac- 
tinian, Barenaciii aitenuaia form “rings” by 
the union of oral and aboral ends. Such rings 
may give rise to ono or several more or loss 
radially symmetrical groups of tentadee in 
the region of union. 

TBE FIRST CRVm OF THE "OARVEaiE" 
AND HER EQUIPHENT' 

The Carnegie, engaged in a magnetic sur- 
vey of the oceans under the direction of the 
'Abstract of paper piosented before the Phflo- 
Aophioal Society of Washington, November M, 
1800, by Dr. L. A. Bauer, of the Carnegie lutltu- 
-tion of Washington. 


departmmit of terrestrial magnetism of the 
Carnegie Institution of Washington, entered 
on her first cruise August 21 last As may be 
recalled, this is the first vessel in which the 
attempt has been made to exclude practically 
all materials affecting the compass needle. 
Uenee the magnetic data secured on her can 
bo made immediately available, it being now 
unnecessary to await the determination of 
troublesome and more or less uncertain devia- 
tion corrections. 

The tests mode at Gardiner’s Bay, Long Is- 
land, August 21 to September 2, and at Fal- 
mouth, England, have demonstrated conclu- 
sively that no correction of whatever kind need 
lie applied to the Carnegie results. The fol- 
lowing table will show tho close agreement in 
the vidiics of tho three magnetic elements ob- 
taiiicil on the various lieadings during the 
swings at Gardiner’s Bay: 


Sh.s..„«4i 

(Vtrlttlon of 
tbo Couptu) 



N 

n'25' w. 

TQonu 


NE. 

36 

07 

33 

BE. 

23 

07 

26 

8W 

18 

03 ■ 

25 



n 

1 23 

"llsan" 

-- 

72 00 

! ‘;i825"“ 


Nothing could be more satisfactory than 
this exhibit of the fulfillment of the roquire- 
monta as to non-magnetic conditions at the 
places where the instruments are mounted. 

The observations made on the trip from 
New London, Conn., to St. Johns, Newfound- 
land, and from there to Falmouth, England, 
during the sovera October gales afforded ample 
opportunity for trying out the observational 
appliances, and these stood the testa put upon 
them, during the exceptionally adverse condi- 
tions, even beyond expectations. A large part 
of tho instrumental eiiuipment was especially 
designed and constructed in the workshop of 
the Department of Terrestrial Magnetism. 

In brief, it may be confidently asserted that 
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SPECIAL ARTICLES 

TOE PLE18TOOENE or THE MIBSOOEI TALUST 

Is the course of his refient field studies for 
the Iowa Geological Surrey in the Uissouri 
Valley in western Iowa and eastern Nebraska, 
the writer was able to determine the following 
succession of Pleistocene formations: 

1. The oldest drift sheet known in Iowa, to 
which the names pre-Kansan, sub-Aftouian, 
Albertan and Jerseyan have been applied, is 
exposed to a depth of more than fifteen feet, 
and may bo traced along the foot of the bluffs 
for several miles on both sides of the Missouri 
near Omaha and Council Bluffs. 

The terms pre-Kansan and sub-Aftonian 
have been applied merely to designate the 
relative position of this drift sheet. The Al- 
bertan deposit is not now regarded as a drift, 
and moreover neither the Albertan nor the 
uncertain Jerseyan can be correlated with the 
sub-Aftonian of Iowa. This drift has now 
been found in various parts of Iowa, Missouri 
and Nebraska, and probably in South Bakota, 
but nowhere does it reach such development 
as in the region under discussion. 

Because of the great extent of this lorma- 
tion, and the fact that it can not be correlated 
with any named horiton, it is proposed that 
tho name Nehrashan be applied to it. 

The typical exposures above Florence and 
in South Omaha in Nebraska, and about four 
miles above Council Bluffs in Iowa, have been 
noticed by geologists, but the deposit was re- 
ferred to the Kansan, or was identified as 
Carboniferous shale. 

The Nebraskan consists of a dark, bluish- 
blaok tough joint clay which breaks up into 
very small blocks upon exposure to the air, and 
through which are scattered small boulders 
and pebbles which are also mostly dark in 

2. Upon the Nebraskan, but sharply sepa- 
rated from it, rests a deposit of Aftonien 
sands and gravels. This is very commonly 
exposed on both sides erf the river and reaches 
a thiokneae of more than 80 feet. In its lower 
part the gravels are often cemented into oon- 
glomerates to a deptii of several feet. 

Fine exposures of Nebraskan and Aftonien 


(the- latter consisting of gravels, sands and 
sometimes silt) occur on both sides of the 
river, but those which appear along the Chi- 
cago Northwestern Railroad between Council 
Bluffs and Orescent are especially fine. 

The Aftonian is the water-bearing stratum, 
and everywhere springs and seopy places 
abound at its base. 

3 At several points ip this region Kansan 
drift rests unconformably upon the Aftonian. 
It IS tho typical bluish Kansan with an abun- 
dance of calcium carbonate in streaks, cloud- 

4. Perhaps more frequently, in tho immedi- 
ate vicinity of Omaha and Council Bluffs, the 
Aftonian is followed immediately by a de- 
posit of joint clay which frequently shows 
stratification, and often contains sand and 
pebbles in its lower part. This is the deposit 
which the writer designated as tho Loveland,’ 
from the typo exposure at Loveland, Iowa. 
Great deposits of Loveland, often exceeding 
30 feet in thickness, occur on both sides of the 

This formation, which probably belongs to 
the period of the melting of the Kansan ice, 
is of especial interest because it has usually 
been referred to loess, from which it differs 
in its joint clay texture, usually reddish color, 
absence of fossils, and frequent occurrence of 
pebbles and coarse sand-grains in its lower 

5. Overlying the Loveland, and usually 
separated from it quite sharply, is a bed of 
characteristic post-Kansan bluish-gray loess, 
which is usually fossiliferous. This is dis- 
played at several points near Florence and in 
South Omaha. 

6. Upon the post-Kansan loess lies a bed of 
later yellow loess, which is also often fossilif- 

The total thickness of the two loesses in this 
vicinity does not reach 85 feet at any point 
observed on the Nebraska aide of the river, 
and its thickness on the Iowa aide is much 
less than has been reported, since the thick- 
ness of the Loveland must be deducted. 

* Builelin of the Omioyiocl Sooiety of jlrnsrioo, 
Vol. M, 1*08. 
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Bibliographieinn /uuloKietttn. Mr W. P. White, 
Profewor (J .J IVirw »nd PmfesKor T D A 
Cockerell. 

It was reHoived lltat enrli rcupient of r grant 
be asked for nn it€mi/,ed Klateiiii*n1 of expend*- 


It was resohed that (he American Aaitociation 
for the Advancement of Science gives its approval 
to the general plan of the (toorge Washington 

purpose of erecting a building m the city of 
Washington adapted for a mooting place for na- 
tional and other scientifle socieiie'*, and other 
organisations, and that a coRiniittoe uf five be 
appointed to assist in the effort. 

It was resolved, that with a view to the proper 


conduct ( 


such investigations 


now characterizes the mining industry of the 


CJnited States, the American Assodation for the 


Advancement of Science respectfully urges the 
Congress of the United States to establish, during 
tti present session, a national bureau of mJnet. 
Besolved, that copies of this resolution be sent to 
the Speaker of the House of RepprsenUtivee, tlie 


The general ooinniittee uiet at Hotel Brunswick, 
at fl’30 o’clock on the evening of Thursday, De- 
cvmber 30 It was decnk^d to hold the next meet- 
ing at Minneapolis, beginning, on the evening of 
Tuesday, December 27, 1310, with a general ses- 
sion of Heleome, and the address uf the retiring 

of 1911 12 be held in Washington, D. C. 

The following officers were elected for the Min 
neapohs meeting 

Professor A A. Michelson. Unner- 
Bity of Chicago 

Vioe-Presidenta and Chairmen of Secttonn 
ffeefton A — ^athcmatfoa and A»(ront>Tny— Pro- 
feasor E. H. Miwre, University of Chicago. 

Ncofton fr — Phyn&t — Dr. E B Rosa. Bureau of 
BiandardM, Washington, D. C. 

hfeefum C — Ohcmistry — Profeswir G B. Fronk- 
forter. University of Minnesota 
Section D — Jlfsckcntoal iSoienof and Bngvieermg 
—Professor A. L Rotch, Blue Hill Meteorologieat 
Observatory 

Reefion B — Oeoioqy and (Jeograpky — Dr. John 
M. Clarke, state geologist of New York, Albany. 
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f— i:oo/oj.V— Profe»80) Jacob Eeighard, 
University of Michigan 

Beotion 0 — Botany — ProfenKor U. A Harper, 
Univergity of WiBconHin. 

Section B — Anthropology and Pnyohology — Pro- 
fesBor Roland U Dixon, Harvard University 
Beoiion I~Bo<ial and Eronomtc ^foienoc— The 

fifeofion A * — Physiology and £ivprnmetttat Jferfi- 
ProfcHBOT I’ G Novy, Univeraity of Mich- 


It waa MBOlved that the aswolation express Its 
hearty thanks to the many institutions and iadi' 
vidualH of Boston and Cambridge and vioiaUy 
who have contributed to make the meetings s* 
Bucoeasful and enjoyable The following wtvs 
mentioned * 

The Gurponiimii of ^liiKaHcliuwltN Institute 
of Technoli^' 

The corporation of Harvard Univeuity, 


fcjpc^ton I . — £'d«co/to» — Preeident A Rosa Hill, 
University of MiHSoiin 

Pennanrn^ Bcarelary {for five yenrs)— Dr. L. 
0 Howard, Wanbington, D C 

(Jmrral Bca'etary — Professor Frederic K Clem 

Sttrrtary of the f^owHotl — ^Professor John Zel- 
cmy. University of Minnesota 
Scifrelary of the Section of Social and Economic 
SoifHoc— Fred C. Croxton, Washington, D C 
Trt'asurcr — The selection of a treasurer, to sue 
ceed President R S Woodward. wn*v referred to 
the council, with power 

(CLOSING QKNKBAt SKSfilON 


SimmnnH College 
Boston University. 

Tlie local committee. 1’ 
Minot, honorary elisinn 
Tyler, chairman of the 


Boston F.leviited Railwai, 


The ladies' eoiiiiiiittee 





The citiseo'«. for reecptiuns, leiis, niusicales. 
dinners to leetiicted groups of members, too 
numerous for individual meniinn, but none 


the less sincerely thanked for the most gen* 
erous hospitality shown througliout the 
meetingB Dayton C Milus, 

Qcncrnl Secretary 


The closing general sossion was held in Hunt 
ingion Hall at 10 o’clock on the morning of 
Friday, December 31, lOOU, President Jordan 
presided 

introduced by Mr Gulliver at the Baltimore meet* 
' ■ ■ " lop^. 


SOCiETIEB AKD ACADEBIEB 

THE BOTANICAL SOClKTY OF WASIIINQTOK 

TBk fifty*eigbth regular iiieeiiDg of the society 
was held at the Dewey Hotel, December 18, IDOB, 
at eight o’clock P m., Vioe president W. J. Spill- 
man presiding The following papers were read: 
Pendermtum sfrobt, on Intportalwn from Europe: 

Dr. Peblky Spacldinq, U. S Bureau of Plant 


AUnjABY 14, 1910] 


iSCIENCE 




tlieae plaDtationa, ai 
HHfully, except in porliona 


)f Con- 


^0 control or prevent vcond wrie 


and Mini 

latter are iiinpertcd by local authoritiea. Thia 
WRk was earned on in cooperation with the for- 
Mtry and pUnt pathological workcni of the states 
iBTOlved The disease is under control at present 
Tbe great prohk 
ttrtbor importat 
OSMnese Per6nnyil WtM Rioe. C S ScoriEXD, 
U. e. Bureau of Plant Induntry 
A plant closely resemblmg the wild rice of 
North Arneriea was collected about seventy years 
ago in the Trans-Baikal region of Siberia by a 
Russian botanist, Turcaaninow. At that time the 
American wild rice wax known to European bot- 
aaiats under the naiue Hydropyrum esculmtum, 
and Turozaninow’s plant, being regarded as con- 
generic with it, was named Hydrepyrum loft- 
folium. When HacKel monographed the grasses 
tor Engler and Pi anti, lie decided that the Asiatic 
nt was only a variety of the Ainencan species. 


Palestine 


successfully introduced into 






aquatioOi applied 
Certain significant characters indica 
Asiatic plant ia a distinct species froii 
lean. The American plant is an an 


me, Ztza 


xsion Professor Aaronsohn presented a 
lantern slides showing agrieul- 
in Palestine to-day, and the vege 
tation of the sections visaed in his explorations 
which result^ in the discovery of a wild wheat 

considers to be the prototype of our modern culti- 




if types, s( 


ambling 


THE PHILOSOPHICAL SOCIETY 01 
Tub 39th annual meeting of the society was 
held in the West llall of George Washington 
University on Deoemlwr lA, 1909, President Wead 
in the chair The meeting was devoted to the 
presentation of the usual annual reports and the 
election of officers 

The following oHicers weie duly elected foi the 
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THK ASIEBIOAN CHEHIOAL saoiETT IV«sufeB<— WilliAm H. Metilet, SyrAcuae IM- 

NEW TONIC SECTION VeWltV 

The third regular mocting of the «e«.ion of Vtoc pnMidml— Daniel D. Feldman, ErauMa 

15109-10 was held at the Chemiata’ Club on De- Hull High School, Brooklyn, 
comber 17 Hporelarjf — Eugene R Smith, Folftechnic 

The following liaperB were preeented- Morris purntory School, Brooklyn. 

Loob and L R. Morey, “ Analyaes of some An- rreoimriT— M Edna Shaw, William Penn Hlah 

tiqnc Bronzes ” ; Clins Baskcrville, “ The Action School, Philadelphia. 

of Radium Salts upon Ruhy Clins Baskervllle dfemier, of the Counml-(two years J Paul K. 
and Beaton Stevenson, “ Apparatus for Diying «corge Washington University, Washington, 

D C.; (Ihree yours) Howard ¥ Hart, High 
Notice was given that membere nr. invited to >^cliool, Montclair, N. J , Isaac J. Rchwatt, UM- 
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THE iUERlCiTi ABSOCUTIOH FOR THE 
ADVAHCmHFT OF 80IESCE 

HsaiyEHRim ab a profebbios and m 

RELATION TO THE AUERIOAN AB80- 
OIATION FOR THE ADVANOEUENT 
OF BOIENOE' 

In (.•onsidering what should he the topic 
of iny brief address as retirmgr Vice-presi- 
ilent of Section D of this association, the 
question of the relation of the profession 
of en(fiueering to this association has been 
forcibly brought before my mind. A 
number of engineering subjects of interest 
suggested themselves, in regard to which I 
might perhaps be able to present to you 
ideas more or less novel and interesting; 
but all these subjects seemed, upon consid- 
eration, better suited to one of the profes- 
sional engineering societies. I have there- 
fore concluded to ask your attention for a 
few minutes to a consideration of the pro- 
fession of engineering itself and its rela- 
tion to the American Association for the 
Advancement of Science. 

I do this, in the first place, because the 
profession is one in the standing and rec- 
ognition of which 1 have the deepest per- 
sonal interest, and, in the second place, 
because I have even within a few montlis 
been made to realize that many well in- 
formed people deny that engineering is a 
profession at all or the engineer a profes- 
sional man in the proper sense of the term ; 
and, in the third place, because the relation 
of the profession to this association seems 
to have long been a matter of doubt and 
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uncertainty. Many people seem to think 
that the engineer is neither a scientist nor 
a professional man, nor yet a business man 
strictly speaking, but that he is something 
betwiat and between— some one to be.ara- 
ployed for certajn technical work. 

According to the dictionary, a profession 
is defined as "a vocation Sn which a pro- 
fessed knowledge of some department of 
science or learning is used by its practical 
applications to the affairs of others, either 
in advising, guiding or teaching them, or 
in serving their interests or welfare in the 
practise of the art. founded on it For- 
merly, theology, law and medicine were spe- 
cifically known as the professions, but as 
the applications of science and learning 
are extended to other departments of af- 
fairs, other vocations also receive the name. 
The word implies professed attainments 
in special knowledge as distinguished from 
mere skill , a practical dealing with affairs 
as distinguished from mere study or in- 
vestigation; and the application of such 
knowledge to uses for others as a vocation 
as distinguished from its pursuit for one’s 
own purpose. 

Up to the present time the art involved 
in the work of engineering has been more 
recognized than the science. The engineer 
has been considered rather a builder than a 
scientific man, pursuing an occupation 
rather than a profession. 

At a meeting of the council of the Insti- 
tution of Civil Engineers of Great Britain 
held on December 29, 1827, it was Be- 
solved; that Mr. Tredgold be written to, 
requesting him to define the objects of the 
Institution of Civil Engineers, and to give 
a description of whst a civil engineer is, in 
order that this description and these ob- 
jects may be embodied in a petition to the 
Attorney General in application for a 
charter.” At the following meeting of 
the council, on January 4, 1828, a com- 


munication from Mr. Tredgold was read 
and entered in the minutes, bearing the 
title; “Description of a Civil Engineer, 
by Thomas Tredgold, lion. M.Inst.O.E.,” 
as a result of which the charter of the in- 
stitution describes the profession of the 
civil engineer as “the art of directing the 
great sources of power in nature for the 
use and convenience of man, as the means 
of production and of traffic in states for 
both cxtornal and internal trade, as applied 
in the construction of roads, bridges, aque- 
ducts, canals, river navigation and docks, 
for internal intercourse and exchange ; and 
in the construction of ports, harbors, moles, 
breakwaters and lighthouses, and in the 
art of navigation by artificial power for the 
purposes of commerce, and in the construc- 
tion and the adaptation of machinery, and 
in the drainage of cities and towns.” 

Since Tredgold ’s time, however, fields 
then unsuspected have been added to the 
profession of engineering, amply justify- 
ing the prediction that he made, that the 
extent of the profession “is limited only 
by the progress of science,” and that “its 
scope and utility will be increased with 
every discovery in philosophy, and its re- 
sources with every invention of the me- 
chanical or chemical arts, since its bounds 
are unlimited, and equally so must be the 
resources of its professors ” 

But in order to sketch even inadequately 
the scope of engineering, I must ask you to 
follow with me briefly the historical de- 
velopment of the profession. 

The vocation of engineering is as an- 
cient as any of man’s occupations. No 
doubt from the earliest times man has been 
subject to disease, and the healing art in 
more or leas crude form has been practised; 
man, naturally a quarrelsome animal, his 
also from the earliest time engaged in dia- 
pntes with his neighbors, and in more or 
less crude form the law has had to be ad- 
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winiftered ; and, onoe more, from the moat 
primitive times, man has realized the pres- 
anee of some supernatural power, which 
the priest, if only under the title of “med- 
icine man,” has endeavored to propitiate. 
But clearly, man has always required 
water and. food, and has dug wells and 
employed crude means for raising water 
and of growing eropa. He has also needed 
habitations, and has required the services 
of men to build them, so that the hydraulic 
and the structural engineer or architect 
may at least claim that their profession is 
as old as any. 

As civilization developed, the work of 
the engineer or builder developed equally. 
The Assyrians and Babylonians built 
arches and bridges, the inhabitants of 
India built great reservoirs, the Bgyptians 
built pyramids, the Romans built roads, 
bridges, aqueducts, baths and other im- 
portant works, many of them of great ex- 
tent and requiring great skill. But when 
we read that the construction of one of the 
pyramids of Egypt required the labor of 
,160,000 men for twenty years, we see that 
the work of the engineer was not precisely 
directed to the uses of others, and we real- 
ize the crudeness, in some respects, of the 
civilization which would permit such 
waste of useful effort. During the middle 
ages, with the neglect of learning, engi- 
neering declined, but with the revival of 
learning in the sixteenth century it took on 
new life, and since that time, with the ad- 
vance of scienee, it has progressed prob- 
ably more rapidly than any other field of 
activity. 

During the early development of the pro- 
fession, engineering came to be divided 
into two kinds, civil and military, the lat- 
t<r being conoented with fortifications and 
with means of offense and defense, while 
tl» former inelnded all other applications 
of the building art. Up to nearly the end 


of the eighteenth century, Tredgold’s defi- 
nition was somewhat inapplicable, inas- 
much as the sources of power in nature 
were not underatood, and could be utilized 
only to a very small degree. Up to that 
time, engineering compr^d mainly the 
construction of yoads, canals and bridges, 
the improvement of harbors, river works, 
the construction of docks, and the supply- 
ing of towns and cities with water. The 
state of the art only allowed of the con- 
struction of bridges of very short span, 
of either stone or wood, since iron had not 
yet been brought into use, and ferries were 
generally employed in crossing streams too 
deep for fording. The steam engine was 
known only in a very crude and uneconom- 
ical form, the weaving of cloth was almost 
all done by hand, there was little transpor- 
tation except by sea, cities were not drained 
or lighted by gas, the applications of elec- 
tricity were, of course, unknown, naviga- 
tion by water was entirely by means of 
sailing vessels or with oars, and the only 
form in which iron was used to any extent 
was in the form of cast iron. 

But before the end of the eighteenth 
century there came a remarkable series of 
mechanical inventions— the spinning jenny 
by Hargreaves, the spinning frame by 
Arkwright, the mule by Crompton, the 
power loom by Cartwright, the modern 
steam engine by Watt, the puddling proc- 
ess for making wrought iron by Cort, and 
others. These were followed, in the first 
third of the eighteenth century, by the de- 
velopment of the steam locomotive by 
Stephenson, of the steamboat by Fulton, 
by the inauguration of the era of railroads, 
beginning for all practical purposes with 
the victory of the "Rocket” in the com- 
petition at Roinhill in 1B29, and by the 
further great improvements in manufac- 
turing, and in the production of iron and 
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It waa just at this time, when the minds 
of all were filled with the inventions of 
Watt and of Stephenson, that Tredgold 
gave his definition, clearly showing the 
tremendous influence held at that time by 
the subject of potner. These great develop- 
ments greatly enlarged the field of engi- 
neering, and gave birth to a new class of 
engineer— the railroad engineer. They led 
also to the differentiation of the mechan- 
ical engineer from the civil engineer. 
Since that time the mechanical engineer 
has claimed as his special field the devel- 
opment and use of power in all its forms, 
including the generation of power from the 
combustion of fuel and the flow of water, 
by means of the various types of engines 
and water wheels, the transmission of that 
power from point to point by means of 
belting, shafting or other means, and the 
utilization of that power, by machinery. 
There is hardly a field of human industry, 
therefore, which is not dependent upon the 
mechanical engineer, because all manu- 
factured articles depend upon power in 
some application, and upon machinery 
operated by power. The field of the mod- 
ern mechanical engineer, however, not only 
covers the department of power and its ap- 
plications— in manufacturing, ip tbesteam 
locomotive, in the steamship— but it is 
also held to include the construction of 
mills, and all applications of steam and 
heat, such as heating, ventilation, lighting, . 
refrigeration, ice making, elevators and so 

But notwithstanding the differentiation 
from it of the field of the mechanical engi- 
neer, the field of the civil engineer was 
itself enlarged by the progress of science 
and invention. The great impetus given 
to manufacturing rendered necessary the 
distribution of the raw material and of the 
manufactured products, Transportation 
engineering was enormonsly increased in 


its scope, and the new profession of tiie 
railroad engineer was brought into exirt- 
ence. Beads and canals, harbors and doeks 
were built with unexampled rapidity and 
river improvements were extensively car- 
ried on. At this time the increasing use of 
canals gave occasion for the celebrated re- 
mark of Brindley, the great canal engineer 
of England, himself an untutored genius, 
who, when asked what the use of a rive* 
was, replied “to supply canals with 
water." At the same time the economical 
production of wrought iron rendered pos- 
sible the construction of bridges of unex- 
ampled span. 

By this time had begun one of the great- 
est sociological movements which charao- 
terizes the present time, namely, the in- 
creasing congregation of people in citiea. 
At the beginning of the nineteenth oentory 
only 3 per cent, of the population of the 
United States lived in cities, while at the 
present time the urban population is over 
33 per cent, of the total. This phenome- 
non, during the last half of the century 
just passed, has led to the differentiation 
of another field of engineering, namely, 
that of the sanitary engineer, whose spe- 
cific province it is to deal with the prob- 
lems of water supply, drainage, the dis- 
posal of refuse, the purification of water 
and sewage, the sanitation of dwellings, 
and the various other problems resulting 
froni this congestion of population. 

Improvements, also, in chemistry and in 
metallurgy, have given rise to still other 
distinct branches of engineering, namely, 
mining engineering and metallurgy, the 
scope of which I will not endeavor here to 
(dcetch. 

Again, the field of the mechanical engi- 
neer has during the past quarter of a cen- 
tury become subdivided, owing to the dis- 
coveries in electricity. Steam and water 
are no iMiger nsed simply to propel steam 
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MHiillW or water wheels, producing power 
to te used on the spot. Steam or other 
«H(tess. snd water wheels, now drive eleo- 
teio generators, the currents from which 
Sto toansmitted long distances, sometimes 
as great as 200 or even 300 miles, by means 
of transmission wires, to be again trans- 
formed' by electric machinery and used for 
the production of light or for other 
purposes. The telephone and the tele- 
gr^>b have been discovered, electric ears 
have replaced the horse cars, and the pas- 
senger trafSc of our steam railroads is in 
some cases being carried on by electric 
locomotives. Almost everything now-a- 
doys M done or con he done by electricity, 
even to preparing our food and beating our 
houses. The electrical engineer, with a 
field already so wide that it is divided into 
specialties, is a product of the last twenty- 
five years. 

Notwithstanding aU these differentia- 
tions, even the field of the civil engineer 
keeps on increasing in scope. Coasts have 
to be protected from the sea, swamp and 
marsh lands reclaimed, large areas irri- 
gated by artificial means, requiring the 
construction of great dams, the storing of 
immense quantities of water and the dis- 
tribution of that water by means of canals 
into the uplands. Problems of urban 
transportation present themselves and 
must be solved' by the eonstmction of 
subways and tunnels, great railroad ter- 
minals have to be provided, and skyscrapers 
constructed. 

Also, the development of electrical 
power, and the increasing scarcity and 
waste of fuel, has increased enormously 
the importance and value of water powers. 
The question of the discharge of rivers, 
the means of increasing it, of storing it so 
as to make it more regular from month tq 
month, thus avoiding the damage due to 
floods, and increasing the power during 


dry seasons, the construction of dams and 
of the various works incident to the de- 
velopment of water powers, all these to- 
gether with other problems now constitute 
a separate field, that of the hydraulic engi- 
neer. Water, at once the most valuable 
end necessary of the gifts of nature, and 
at the same time an enemy to be dreaded 
and feared, must be controlled and gov- 
erned, so that communities may be sup- 
plied adequately with this necessity of life 
end the power generated by the rivers 
turned to the service of man. The laws of 
water flowing in conduits, through pipes 
end in open channels, must be studied and 
experimented upon, and the science of the 
laws of water— hydraulics— is steadily in- 
creasing in value and m importance 

But the field of the engmeer is not yet 
exhausted. The increase in transportation 
by sea, the use of steel for ships, and the 
ever-increasing size of vessels, led to the 
profession of the naval architect, itself a 
large field, dealing with the applications 
of steel and other materials to the construc- 
tion of vessels, and the proper equipment 
of these vessels. The naval architect builds 
the vessels, the marine engineer equips 
them with maehmery and provides them 
with ventilating and other apparatus nec- 
essary to fit them for their use. 

Finally, investigationa in the various 
fields of applied chemistry, as for instance 
in the production of gas, m the manufac- 
ture of rubber, soap, glue and other mater- 
ials too numerous to mention, have led in 
recent years to the formation of still 
another branch of the profession, namely, 
that of the chemical engineer, who deals 
with the applications of chemistry to the 
useful arts. To even enumerate the appli- 
cation of this science would tax your 
patience. 

It will be evident from the foregoing 
brief review, that the field of engineering 
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is more extenmve than that of any of the 
three ao-ealled learned profewona, and 
that the different branehea of the profes- 
sion differ from each other to such an ei- 
tent as in some cases to have little in com- 
mon, except a knowledge of the general 
principles of physics, chemistry, mechan- 
ics and other sciences. The profession of 
the physician, it is true, is divided into 
many specialties, hut while the throat 
j^ecialist deals with the throat, and the 
stomach specialist with the stomach, they 
are all dealing with the human body, in 
which all the parts and functions are 
closely interconnected j'but even within the 
field of what is termed civil engineering, 
the railroad engineer and the irrigation 
engineer, or the railroad engineer and the 
architectural engineer, have little in com- 
mon. Aasuredly Tredgold was right when 
he said that the bounds of the profemion 
are unlimited. 

The work of the engineer as applied to 
any contemplated project consists essen- 
tially of four parts: first, to ascertain 
whether anything should be done, and if 
so, what should be done; second, to design 
and formulate the means to be employed 
in doing it ; third, to select the proper ma- 
terials; and, fourth, to carry.on the actual 
work into execution. As the engineer’s 
problem is to adapt the materials, the 
forces, the sources of power in nature to 
the use and convenience of man, it is clear 
that in order to fulfil his calling to the 
highest extent, the engineer should be sci- 
entifically trained, that he should be 
familiar with the fundamental principles 
which govern natural phenomena. Differ- 
ent branches of science are required in 
varying degrees in the different branehes 
of the profession, but every engineer 
should know, and know thoroughly, the 
fundamental principles of chemistry, phys- 
ics, mathematics and mechanies. The 


engineer should be possessed of the tfiie 
scientific spirit, loving the study of sAltee 
for its own sake es well as for its apf&s- 
tions and trained to seek always the tnfth, 
the whole truth and nothing but the tnrih. 
But the work of the engineer deals not irllfii 
science for its own sake, but with its appli- 
cations to the practical affairs of men. 
The engineer must, therefore, be above SB 
a practical man.. He must not be a pore 
theorist, a dreamer, a visionary. He must 
see in his mathematical fonnuke a mean- 
ing, and not a simple accumulation of let- 
ters. The engineer, then, must not only be 
a scientific man but he must he first and 
foremost a practical man. And on the 
whole, the latter is more important than 
the former, although it is in the proper 
combination of the two that the greatest 
excellence will result. 

The engineer, unlike the true scientist or 
mathematician, does not work in his lab- 
oratory or his study ; his work is with the 
affairs of men. Engineering is more than 
half business, and the successful enginesr, 
therefore, must he to a considerable extent 
a bvsinett mm and a financier. As al- 
ready remarked, the most important prob- 
lem, and the first he has to solve, is 
whether anything should be done in a 
given case, and if so, whatl The engineer 
must not build a fine bridge with costly 
peculiarities, difficult to execute, for the 
sake of leaving a monument behind him. 
He must continually remember that engi- 
neering is not simply adapting the forces 
of nature to the use of man, but that it ii 
adi^ting them economically and proper^. 
More important then the question hots a 
bridge shall be built is the question 
whether it shall be built More important 
than the question how a railroad shall be 
located is tiie question whether it shall he 
located and where it ifiiall be located. The 
deeuion of these questions require flnan- 
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ai/yt jud buiiseaa ability of a high order, 
OQtldyned with a clear inaight into the 
IWMtioal relations of things. The railroad 
eogilieer must study the manufacturing 
and economic conditions affecting a conn- 
try through which a proposed railroad is 
to pass; he must consider the traffic on ex- 
isting roads through that country, the 
Klative importance of the cities, whether 
there is a possibility of increasing the 
agricultural or manufacturing product, 
whether the road should run in a compara- 
tively straight line between two large towns 
or whether it should be diverted a number 
of miles in order to tap a smaller town or 
whether that smaller town should be 
resched by a branch from the main line; 
and many similar ques1.ions. It is clear 
that Tredgold ’a definition is faulty because 
it does not emphasize economy. 

It is also evident that the engineer 
should have the large view. He has the 
opportunity to worse than waste tlie money 
of his employers. The engineer who con- 
centrates his whole attention on details of 
construction may be a good subordinate— 
and even good subordinates are rare— but 
he will lack the essentials of the highest 
success. 

Even after the construction of works is 
entered upon, the duties of the engineer 
will largely relate to business. He draws 
up the contracts for the work, estimates 
each month how much has been completed, 
certifies payments to the contractor, settles 
disputes, and in general attends to all the 
business, except legal matters, connected 
with the carrying out of the enterprise. 
He must be an organizer, and must know 
how large a force is necessary to superin- 
tend the work, and how to dispose it to the 
best advantage and with the greatest ecom 
omy. It is evident, also, and this is ex- 
tremely important, that the engineer must 
be a student of men— not a recluse, but a 


man among men ; and upon his social qual- 
ities, upon his ability to get on tactfully 
with other men and his power of impress- 
ing his ideas upon others, will his success 
largely depend. 

One of the most important functions of 
the engineer is to be able to determine the 
proper materials to use in his work, to 
know how to obtain them, and to know how 
to assure himself that he has obtained them. 
This function includes a wide range of 
scientific and practical knowledge. He 
must not only know the mechanical, chem- 
ical and physical properties of materials, 
such as buildu^_ stones, timber, steel, iron, 
cement, paint, asphalt, etc., but he must 
know what particular material is best 
adapted to the particular work he has to 
do, and how to test it and so make sure that 
the desired qualities are obtained. Prob- 
ably more engineering failures have been 
due to faults of material than to any other 
defect, although it is a common mistake of 
students to suppose that the work of the 
engineer is largely the designing of works 
by the use of mathematical formuUe. 

It is evident from the foregoing that not 
only is the profession of the engineer a 
wide and varied one, but that it requires 
varied qualifications, and demands pre- 
eminently an all-round man. It must not 
be forgotten, however, that without the 
scientific training, or at least the scientific 
spirit, the engineer will not attain the high- 
est success. It IS also evident that the 
thoroughly trained and capable engineer 
will find many opportunities to make him- 
self useful in scientific as well as in admin- 
istrative positions. He will also find many 
opportunities for doing general public 
service to the state or nation. Different 
men have different ideals of success, but 
the highest ideal is the one which most in- 
volves the idea of public service. We have 
heard a great deal about our natural re- 



SCIENaS 


•onroes and, indeed, we in this land have 
been favored in an exceptional degree. 
We have already done much toward the 
development of these resources. Ow in- 
dustrial progress in the last one hnndred 
years has been unexampled. But with 
this great development has gone great 
waste and extravagance. Our natural re- 
sources are being dissipated at a rate 
which will cause the disappearance of 
many of them within a comparatively few 
years if the waste is not cheeked. To elab- 
orate this subject would require a long 
time, but you may not be aware of the fact, 
to cite but one instance, that natural gas is 
to-day being wasted in this country to 
such an alarming extent that the waste 
would be sufflcient to bght every city in 
the United States having a population of 
over 100,000. The engineer is the man 
who applies the resources of nature. He 
must be the man who also conserves those 
resources. It is probably safe to say that 
upon him, more than upon any other man, 
depend the continuance and increase of 
our prosperity. 

The law, medicine and theology have al- 
ways been considered as the learned pro- 
fessions. They are the vocations for which 
men have been honored on account of their 
trains. After what has been said is it not 
clear that the engineering profession can 
claim this distinction to fully as great a de- 
gree 1 Assuredly, such would seem to be , 
the ease. But while the three so-called 
learned professions have been recognised 
as such for centuries, the profession of 
engineering, as already said, is the product 
of the last century and a half. For this 
and other reasons, it has not been recog- 
nized in the popular mind to the extent 
which its intrinsic importance and the ex- 
cellence of its work Justifies. This is, of 
course, perfectly natural. In the early 
days of engineering, centuries ago, the engi- 


neer was usually aman engaged also iBaame 
other vocation, frequently that of MMki- 
tecture, but sometimes that of the atalea- 


soldier or even priest. Archimedes Wia a 
mathematician, but he also built canalt in 
Egypt and in his last days devoted bis 
scientific knowledge to the defence of his 
native city of Syracuse against MsroeUtw. 
The Emperor Trajan built a remarfeaUe 
bridge across the Danube; and JaiilM 
CiBsar built one across the Rhine; Leon- 
ardo da Vinci was not only poet, painter 
and sculptor, but also a civil and military 
engineer; and during the middle ages fie 
building of bridges m Europe was under- 
taken by a monastic order known asr the 
Brothers of the Bridge. 

I maintain that the preceding diseuMion 
fully eslablisbes the fact that engineering 
is a profession, that the engineer in the 
highest sense is a professional man, and 
further that he should be a scientist at 
heart. It is equally clear, however, con- 
sidering the relation of the profession to 
business that many engineers may be 
purely business men, practising engineer- 
ing not in the truly professional sense. 
This, however, is also true of the law, as 
many examples might be quoted to illna- 
trate. 

When this association was organized in 
1848, the great development of engineer- 
ing' which has been sketched in preceding 
pages was just beginning, but had not 
progressed far. There were few engineer- 
ing schools or engineering societies. In 
this connection the growth of engineering 
schools and of engineering societies is in- 
teresting. The oldest engineering sooie^ 
in this country is the Boston Society of 
• Civil Engineera It was organized July 
13, 1848, and incorporated April 24, 1861. 
It held sesnans until 1858, after whiob 
there was a gap until 1874, so that it Is 
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only during the past thirty-five 
yMMikat the modem society has existed. 

HW American Society of Civil Engi- 
nean was founded in 1852 and held meet- 
ingi until 1855, when there was a gap until 
retHtguized in 1867. This society now 
nttiBhers 4,847 members in all grades. 

The American Institute of Mining Engi- 
nes was organized in 1871, the American 
Society of Mechanical Engineers as late as 
1880 and the American Institute of Elec- 
trical Engineers in 1884. 

In England, the first society of engineers 
was a club organized in 1771 by Smeaton 
and a few others who met at a tavern. 
Twenty years later it consisted of nearly 
twenty members, but of thw only fifteen 
were engineers A personal difficulty broke 
up the club, but it was reorganized a year 
later and existed as late as 1872. 

The present Institution of Civil Engi- 
neers was an outgrowth from this society 
and was established January 18, 1818, the 
renowned Telford being the first president 
and holding that office from 1820 to 1834. 
Telford built roads ami bridges, canals, 
river works, docks and lighthouses, drained 
fens and reclaimed the land from the sea. 
The railroad era waa just beginning, and 
also that of the water -supply, gas lighting 
and drainage of cities In the time of 
Telford the institution never numbered 
more than 200 members, but between 1840 
and 1860 two of the leading English rail- 
road engineers, Robert Stephenson and I. 
K. Brunei, probably each had a corps of 
trained engineers under his control as 
large as the whole membership of the in- 
•titution in its early days. The institution 
now has a total membership of 8,627 in all 
grades. This institution was the first pro- 
feaaional body to publish discussions of its 
p^ers, others, like the Royal Society, pub- 
bdung only the papers themselves, 

At the time of the declaration of inde- 


pendence there were only two professional 
schools in the United States— the Medical 
College in Philadelphia (afterwards the 
Medical Sefaool of the University of Penn- 
sylvania) and the Medical School of King’s 
College (afterward Columbia University). 
The Harvard Medical School was estab- 
lished in 1782 by the appointment of Dr. 
John Warren as professor of anatomy and 
surgery. During the last century, med- 
ical schools sprang up with great rapidity, 
both connected with universities and inde- 
pendent, many of them with very low 
standards. In 1870, Harvard was the first 
to demand a new and much higher stand- 
ard, followed only a few years ago by 
further raising the standard by requiring 
a college degree, or its equivalent, for en- 

The first law school in America was not 
connected with any college and was estab- 
lished in 1784 at Litchfield, Conn., but was 
discontinued in 1833. The Harvard Law 
School was established in 1817, being the 
earliest connected with a university and 
authorized to confer degrees m law. In 
1897 it was made a graduate school for 
which a college degree was required for en- 
trance, or a degree of proficiency sufficient 
for entrance into the senior class at Har- 
vard. 

The Yale Law School was established in 
1824 ; that of the University of Virginia in 
1825, of the University of Cincinnati in 
1833 and of Columbia University in 1858. 
In 1878, there were fifty law schools in the 
United States with a total of 3,012 stu- 
dents; in 1901 there were 86 law schools 
with a total of 11,883 students. 

The first engineering school in this coun- 
try was the j^nsselaer Polytechnic Insti- 
tute at Troy, which was organized in 1824. 
The Lawrence Scientific School of Har- 
vard and the Sheffield Scientific School 
of Yale were organized in 1847, and these 
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were followed during the next twenty yean 
by the Massachusetts Institute of Technol- 
ogy in 1865 and other institutions. Since 
that time, the number of schools and stu- 
dents has greatly increased, as shown by 
the foUo-wiiig statistics relating to profes- 
sional schools in 1905: 



The engineering societies do not in any 
case require a technical training as a prep- 
aration for membership. The American 
Society of Civil Engineers requires for full 
membership that the candidate shall be at 
least thirty years of age, shall have been in 
the practise of his profession for ten years 
and shall have had responsible charge of 
work for at least five years. Graduation 
from a technical school is considered equiv- 
alent to two years of practical work. 

A good illustration of the development 
of the engineering profession is found in 
the history of the noted French corps of 
government engineers known as the Corps 
des Fonts ct Chaussees. It was in the time 
of Charles V. that professional .engineers 
were first employed by the king to super- 
vise public works, particularly roads, 
which were known as the king’s highways. 
The corps experienced many vicissitudes, 
some rulers appreciating their work while 
others did not. In the time of Louis XIV., 
the engineers were pushed into the back- 
ground, the king reserving his favor for 
the court architects. The architect. Man- 
sard, was entrusted with the building of a 
bridge across the Allier at Moulins, but he 
was unacquainted with the principles of 
hydraulics and could not calculate the vol- 


ume and force of the water, and did not 
know bow to protect bis bridge agsingt 
floods, so that it collapsed a few years 
later. This disaster was favorable to the 
engineers, who pointed out that while it 
was the duty of architects to build fine |»«1- 
aces, engineers should be entrusted with 
the construction of public works Where 
convenience and stability were of more im- 
portance than elegance. The Corps des 
Fonts et Chaussete was definitely and 
permanently organized between 1712 sod 
1716; and under Louis XV. the noted 
Ecole des Fonts et Chnussi'^s was coiuti- 
tnted by royal decree dated February 14, 
1747. It was placed under the direction of 
the engineer Ferronct, who besides otter 
great works had built tlie beautiful Pont 
de la Concorde at Paris At the beginning 
of the French Eevnlution, it was proposed 
to abolish the corps, but this move wae 
defeated by Mirabeau, and, instead, the 
corps was reorganized by several deorees. 
The corps is now under tlie. department of 
public works. Five sixths of its engineers 
come from the Ecole des Fonts et 
Chansseto, while one sixth come from fore- 
men, who, after ten years’ experience, are 
entitled to miter a competitive examiner 
tion and if successful may be appointed 
engineers. 

Perronet remained director of the school 
for forty-seven years after it was founded 
in 1747. He died February 27, 1794, The 
following year the Ecole Polytechnique woe 
founded, ^ving a general scientific train- 
ing preparatory to the engineering sebooL 
The couree in the engineering school ex- 
tends over three years, offering free tuition 
in all courses, and state pupils are cboeen 
exclusively from those leaving the Eeole 
Folytechnique and receive a salary of $360 
a year plus $10 monthly during their stay 
in Paris. During each vacation they are 
required to spend three and one half 
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practical work under the snper- 
vial(ni<4^ne of the engineers of the corps. 

these statements it is evident that 
ens^CttMing schools are of later growth 
than iSMie in the other learned professions, 
w)|ieh j% Europe have been established for 
centalriiai, and in this country long ante- 
dated tilt technical schools. It is also clear 
that eafjneering societies are mostly of 
mom lyeent origin than this association, 
and thit they do not insist upon a tech- 
nioal Of scientific education as a qualifica- 
tion for membership. 

It ii clear from what has been recited 
that with the great development of applied 
sdeiioo^ or engineering, has gone a corre- 
spondiBg development of engineering socie- 
ties.' Each separate branch of engineering 
is r^wesented by a national society, and 
there are numerous smaller local societies. 
'Whilo in the old days the American Asso- 
ciation for the Advancement of Science 
have bad attractions for engineers, 
and may have given them opportunities 
for scientific discussion of papers not other- 
WSM to be obtained, even this is question- 
's, and it certainly is not now the case. 
It is safe to say that important engineering 
papers will not be presented to this society, 
or If so presented, will fail to be of their 
dns influence. Section D, however, or what 
has corresponded to it, does not appear to 
have ever been of great importance in the 
American Association for the Advancement 
of Science. I have examined the records 
of the sssociation from the beginning and 
it appears that few, if any, engineering 
papers of importance have been presented 
to it, except by title qr on abstract, and 
that these have often been presented in full 
before professional engineering societies, or 
is the engineering papers. A majority of 
the papers before this section have been 
presented by a very small group of men, 
including professors in a few engineerii® 


schools and some men holding government 
positions. For many years no papers have 
been printed in full except the vice-presi- 
dential addresses, and m many instances 
the other papers have all been printed by 
title only. Even in the early days, or up 
to 1880, there were many years in which 
but one paper on applied science was pre- 
sented, and there were nine years in which 
no such paper was presented. Section D 
was first constitute in 1882, although pre- 
vious to this date the section of mechanical 
science had been recognised as a branch of 
the section on mathematics and physios. 
About this time Professors Trowbridge, 
Thurston and others began to take some 
active interest in the society, and their 
namea with those of Burkitt 'Webb, Wood, 
Denton and some others are frequently 
seen in the list of authors, although none 
of their papers are printed in full in the 
proceedings. In five years sinee 1882 there 
have been no vice-presidential addresses; 
in the majority of the cases such addresses, 
like the present one, have not been upon 
engineering or even scientific topics, but 
have been distinctly general or educational 
in character. The attendance at the meet-, 
ings of the section has, from what informa- 
tion I have been able to gather, been small, 
and the future of the section has long been 
a matter of doubt. Professor Storm Bull, 
in his annual address in 1899, expresses 
his regret at the somewhat prevailing feel- 
ing that the extinction of the section is 
imminent. 

What, then, is the function of Section D 
as related to the profession of engineering! 
Has it a useful purpose to subserve! 

As a comparatively new member of the 
association, I venture an opinion on this 
subject with difiSdence, yet as an engineer 
of some years of experience, and with a 
somewhat close knowledge of a number of 
strictly professional societies, possibly it 
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may be proper for me to do ao. In the 
flrat place, I confess that when I joined the 
society I did so not because of its relations 
to engineering, but because of my interest 
in some branches of science ; not primarily 
in order to meet engineers or to hear engi- 
neering papers, for these ends can much 
better be obtained in connection with the 
professional societies, but to have the op- 
portunity to meet men interested like myself 
in the various branches of pure science. 
I believe that the membership of this sec- 
tion will in the future, as in the past, con- 
sist largely of teachers of engineering who 
like myself recognize that the profession 
of engineering is founded upon the prin- 
ciples of science, and who desire to keep 
alive their interest in and contact with 
those scientific branches ; and that the sec- 
tion can never become an effective means 
for the discussion of technical engineering 
subjects. From this point of view, then, I 
believe that the main benefit of this section, 
which I hope will continue, will arise in 
two ways : In the first place, it will be bene- 
ficial if its main activities are directed not 
toward technical engineering subjects, but 
toward subjects which are more scientific 
than technical. For instance, the subject 
of geodesy has not yet been made the basis 
of a national engineering society in this 
country, and, indeed, that subject is prob- 
ably quite as much allied to the 'science of 
physics as it is to engineering. Such a 
subject might well be made a specialty of 
this section, for it is rarely that we find a 
discussion of geodetic subjects before any 
of the engineermg societies. 

Again, the subject of aeronautics, which 
I am pleased to see has been made an im- 
portant feature of the present meeting of 
this section, seems a peculiarly appropriate 
field. It is perhaps a fair statement that 
this subject is as yet more a scientific and 
eiperimental one than an engineering (me; 


at all events, it has not yet been Mten up 
to any considerable citent by the wtpBeer- 
ing societies. Subjects, then, moMVflirely 
of a scientific character and yet ’hC'tmUih 
concrete nature that they are uQpiifie bf 
practical utilization, or may form ttb hgtis 
of engineering applications, may he 
emphasized in the meetings of thkr'abdtlBn. 

We must remember that for the mgineer, 
science will in most cases simply afford him 
a basis for his jndgment rather than give 
absolute results. Yon have discuMad this 
morning questions regarding the wind httd 
the variation of its velocity and preacure 
with the height ; but no matter how many 
observations you may make, or bow many 
theories yon may formulate, the engineer 
will still have to depend upon his judgment 
in providing for the wind pressure apwi a 
modem skyscraper or Kiffel Tower. 

In the third place, if I am right in een- 
sidering that the members of this metiCHi, 
like myself, have their principal iutcreat in 
the society because of their interest in cer- 
tain branches of pure science, it would seem 
that the section might be of benefit if it 
could hold joint meetings frequently with 
other sections, and instead of attemptiBg 
to present a long array of papers, shm^ 
content itself with a very few having dia- 
tinct relfttion to some particular topic aa- 
signed to the meeting. Certainly no sea- 
sion has been more interesting or, in my 
opinion, more profitable, than the joint 
meeting in Chicago, two years ago, with 
the mathematical section. Engineers, and 
particularly teachers of engineering, have, 
or should have, much in common with 
teachers of mathematics, chemistry and 
physics, and even with those in still moi* 
distantly related sections. And men in 
those other sections have, or should have^ 
not leas to gain from intercourse with na. 
My plea, then, is that the main benefit of 
Section D is not to be derived from iti 
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an association of engineers, that 
is, .aa.INll'iotly or even quasi professional 
iilHHiliiiiiiHiii, but from its relations with 
the o thw Il p eetionB, and that its own activi- 
ties well be somewhat eurtailed if 

more hu||nate relations could be initiated 
and stifllllated with those other sections; 
and fhst#t should endeavor to present to 
its ninmi|pi'n not technical engineering sub- 
jects,., IgRt rather scientific subjects in 
breiuduKi seldom discussed in the technical 
engiiieNBig societies. Let us remember, 
then, thllt engineering is a profession, but 
that itil founded upon science; that the 
enginse^fshould be at heart a true scientist, 
and thaipughly imbued with the scientific 
spirit,'. Further, that this association is 
not a,j)rofeasional society, but a scientific 
one, amslthat we come here rather as scien- 
tists .thgn as engineers ; that through our 
mcetutfi and our contact with scientists in 
all bmwches, we may go fortli to our daily 
pnaetiiKll and business work more thor- 
ough^ imbued than ever with a sense of 
the ijggiortancc of our profeaaion, and bet- 
ter aiWe to apply economically the ma- 
taiihih forces and laws of nature in the 
servw of man. 

Geokgs F. Swain 

SAaVASI) UsiVESSlTt 


TMM CHEUWAL REGVLATION OF TUB 
imOCBSSES OF TBE BODY BY BEAKS 
OF ACTIVATOKS, SiKASES AKO 
HOEBOKEB' 

At the time of Sir Charles Bell phygiol- 
egilts were beginning to realize the great 
ioqportance of the nervous system as a 
medanism for regulating and coordinating 
varied activities of the body. To use 
Idu own expression, “The knowledge of 
gjmt it termed the economy of an animal 
'*Add>»8 of the vice-president and chtlrmaa of 
.iMtloo K— Phyeiology and Experimental Medl- 
riUa. Amerieen Aiioointion for the Adrancemoit 
at Seience, Boeton, Deeerober 28, 1902. 


body is to be acquired only by an intimate 
acquaintance with the distribution and uses 
of the nerves.” Since his time experi- 
mental investigations in physiology and 
elinical studies upon man have combined 
to accumulate a large fund of information 
in regard to the regulations and correla- 
tions effected through nervous reflexes. No 
one can doubt that very much remains to 
be accomplished along these same lines, but 
in recent yearn we have come to understand 
that the complex of activities in the animal 
body IS united into a functional harmony, 
not only through a reflex control exerted 
by the nervous system, but also by means 
of a cbemical regulation effected through 
the blood or other liquids of the organism. 
The first serious realization of the impor- 
tance of this second method of regulation 
came with the development of our knowl- 
edge of the internal secretions during the 
last decade of the nineteenth century. The 
somewhat meager information possessed a( 
that tune in regard to these secretions de- 
veloped m the fertile imagination of 
Brown-Sequard to a great generalization, 
according to which every tissue of the body 
in the course of its normal metabolism fur- 
nishes material to the blood that is of im- 
portance in regulating the activitiea of 
other tissues This idea found a general 
support in the facta brought to light in 
relation to the physiological activities of 
the so-called ductless glands, and subse- 
quently in the series of remarkable dis- 
coveries which we owe to the new science 
of immunology. In recent years it has 
been restated in attractive form by Schief- 
ferdeeker in his theory of the symbiotic 
relationship of the tissues of the body. 
Aocording to this author we may conceive 
that among the tissues of a single organism 
the principle of a struggle for existence, 
which is BO important as regards the rela- 
tions of one organism to another, is re- 



94 


sciMm 


[N. S. VoL Xjafefi 'Sii;‘T86 


placed for the most part by a kind of sym- 
biosia, such that the products of metabolism 
in one tissue serve as a stimulus to the 
activities of other tissues. If a muscle is 
stimulated to greater growth by an eicesa 
of functional activity the substances given 
off to the blood during its metabolism act 
favorably upon the growth of other muscles 
which are not directly concerned in the in- 
creased work, or upon the connective tissue 
surrounding and permeating the muscular 
mass; and conversely, the development of 
connective tissue from any cause aids di- 
rectly by its secretions or excretions in the 
growth of the muscle. There is thus es- 
tablished a circulus benigmu by means of 
which each tissue profits from the func- 
tional activity of its fellow tissues. From 
many sides and in many ways facts have 
been accumulating which tend to imprew 
the general truth that the co-activity of the 
organs and tissues may be controlled 
through chemical changes in the liquid 
media of the body, as well as through nerve 
impulses, but in physiology at least we owe 
the definite formulation of this point of 
view to Bayliss and Starling. Throuj^i 
their investigations upon secretin they ob- 
tained an explicit example of how one 
organ controls the activity of another organ 
by means of a specific chemical substance 
given off to the blood. Other facts known 
in physiology in regard to the internal 
secretions were easily brought into line 
with this definite instance furnished by the 
secretin, and Starling’s convenient term of 
“hormone,” as a general designation for 
such substances, has served to give a wide 
currency to the conception. The word and 
the generalization implied by it have been 
adopted by investigators in many fields of 
biological research to explain phenomena 
of correlation which heretofore it has been 
impossible to- bring under the general 
Rubric of nervous reflexes; phenomena 


which in fact it has been difScult'Wifc^Wis 
clearly in any precise way sueh»iW t&i|^ 
serve to stimulate direct cxperiMitd in- 
vestigation. An interesting extBtple Of 
this application of the term anA .tie MSa 
contained in it is found in the tkcory ad- 
vanced by Cunningham to exPain the 
development and inheritance of ieoondary 
sexual characteristics. This aifllHn' con- 
structs a system of hypothetical iomiones 
which, if present, would account not tmly 
for the development of the seOOtidaty 
sexual characters, as the result of the ac- 
tion of specific hormones furnished by the 
reproductive cells, but would also make 
conceivable a method by which these secon- 
dary characters, like other somatogenic 
eharacteiB, might affect the germ Cells in 
turn in such a definite way as to he toans- 
mitted to the following generations. It Is 
not my purpose to criticize this or shttflar 
theories. They will doubtless serve a good 
purpose in stimulating and direetiog in- 
vestigations. It does, however, seem prob- 
able that the term hormone, like some vt 
the useful terminology of immuahlOgy, 
will be overworked, and that inyestigito|!i 
may deceive themselves ss well as ottmw 
when they conclude that any given wda- 
tionship is an example of hormone regula- 
tion. It has occurred to me that it may be 
useful in connection with this sympotium 
upon the internal secretions to review very 
briefly the state of our knowledge in re- 
gard to the hormones, with the purpose of 
discuseing somewhat the probable natitoe 
of their action and the extent of their ®B- 
tribution. 

In treating this subject one must eoa- 
sider also the more or leas nearly relateA 
instances of combined activity of a ohett* 
ieal sort which are expressed by such terms 
as chemical activators, kinases and ao-feis 
mente. These terms like that of hOTmotas 
are relatively new, they have been brougjtt 
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into ii'iilt'iHii by inrestigatois to explain 
or to aptSk special reactions connected 
with metliMlism and particularly with the 
action of ’ii|toients. Their precise meaning 
must be d^ermined by further knowledge 
of the fadH they are intended to deacribe, 
but aom^HIng may be gained by attempt- 
ing to dd^e them as they are used in 
phymcduggillit present. The word activa- 
tor has DhWrenee to the fact long known 
that the Miaenta, or some of them at least, 
are aeorsMtein an inactive form, a profer- 
ment, whisllis activated or converted to an 
active fOigi by a reaction with some 
definite a^stance produced elsewhere in 
the bodjr.^epein, for example, is secreted as 
pepsinogM and is activated to pepsin by the 
hydmMltic acid formed by other gland 
eetla, Qlicium salts ore necessary for the 
acbvatiwi of the prothrombin, and entero- 
kinaae Mtcalcumi plays a similar role with 
rafermtMtto the trypsinogen. It is to be 
notod tmt reactions of this kind are not 
confinafiKto the ferments. The typical hor- 
moae,un»cretin, exists in the form of an 
insoluMb prosecretin which may be acti- 
vatadiidiy acids, and, according to Dele- 
MUMpcalcium takes an essential part in 
the aeUvation of enterokinase, in somewhat 
thft nMne way as occurs with thrombin. 
TheMtture of these activating reactions is 
not J*own. The view has been proposed 
that'lAe inorganic constituents involved, 
the iHdrochlaric acid and the calcium for 
asMide, act as catalyzers which accelerate 
a MHMtion that would occur without their 
anMnce. There is, however, no evidence 
to dmw that thrombin is farmed in any 
awont in the absence of calcium salts, 
BW^at pepsinogen yields pepsin without 
ttovLi^resence of acids. As Bayliss has 
iwnted out, these reactions belong to the 
itotowrsible group, and it is possible that 
tUnaotivator or one of its oonstituento Is 
aqmsented in the composition of the 


active substance that is formed. However 
that may be, it is to be noted that the 
process of activation is an instance of 
chemical coordination. The pepsin formed 
in one kind of gland cell is activated by 
the acid produced in a different variety of 
cell. The hydrochloric acid produced in 
the stomach is carried into the Intestine 
with the flow of chyme and there activates 
the prosecretin of the intestinal epithelium 
either directly or indirectly. One tisaue, 
in other words, through its products of 
metabolism aids another tissue in the per- 
formance of its functional duties. 

The term kmasc is used at present in 
anuual physiology m connection with two 
reactions only. In both cases it refers to 
an activating prneess similar to those just 
considered, except that the activator is a 
colloidal suhatanee of unknown composi- 
tion. The pancreatic juice poured into the 
duodenum contains its proteolytic enzyme 
in the form of a trypsinogen which is 
activated immediately to trypsin by con- 
tact with the duodenal epithelium or with 
the secretion furnished by this epithelium. 
The activating substance is designated as 
enterokinase. It is present normally in the 
intestinal juice formed in this part of the 
alimentary canal, or it may be obtained in 
extracts of the mucous mcinbrauc of the 
duodenum or jejunum. According to 
Pawlow, however, the intestinal secretion 
obtained by direct mechanical stimulation 
of the epithelium is lacking m eiitero- 
kinase. This latter substance, is produced 
in fact only under the influence of some 
constituent of the pancreatic juice, possi- 
bly the trypsinogen itself. In other words 
it would seem that the enterokinase must 
itself be activated before it can fulfill its 
functions os an activator of the trypsino- 
gen. The chain of inter-related processes 
occarring at this point in the act of diges- 
tion becomes somewhat intricate, as fol- 
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lows: Hydrochloric acid formed in the 
stomach and bh)ught into the intestine 
with the chyme stimulates the epithelial 
cells of the intestine to form secretin and 
to pass it into the blood. The secretin 
conveyed by the blood to the pancreas 
stimulates this organ to secrete pancreatic 
juice. The pancreatic juice is carried to 
the duodenum and stimulates the epithelial 
cells to form enterokinasc which then acti- 
vates the trypsinogen to trypsin. Assum- 
ing that all of these steps are verified by 
future work, we have in this series of 
events an excellent example of chemical 
coordination, that is to say, of coordina- 
tion effected by chemical stimuli conveyed 
from one organ to another through the 
liquids of the body. It may be noted in 
passing that the epithelial cells of the duo- 
denum under the influence of acids or 
soaps form an internal secretion, the secre- 
tin, while under the influence of the pan- 
ereatie juice they produce an external 
secretion, the enterokinasc. It is of course 
possible that these two different functions 
are subserved by separate cells, but so far 
as our evidence goes at present we must 
infer rather that one and the same epithe- 
lial cell gives either an internal or an ex- 
ternal secretion according to the nature of 
the chemical stimulus acting upon it 
While there can be no doubt at all of the 
existence of enterokinasc and of its won- 
derful effect in activating almost instan- 
taneously the trypsinogen of the pancre- 
atic juice, much uncertainty prevails as to 
its nature and its mode of action. Pawlow 
thought that it belongs to the group of 
enzymes and this view has been supported 
in an almost convincing way by the ex- 
periments of Bayliss and Starling. In 
aecordanee with this view it is found that 
the substance exhibits a certain degree of 
thermolability, being destroyed at a tem- 
perature of 67 to 70° C., although in this 


respect it is less sensitive thagMISMt of the 
well-known enzymes. From fi^ia > rtaad- 
point the action of the enter#huae upon 
the trypsinogen would come ii^iiter &e gen- 
eral head of catalytic reaction* bat here 
again it is to be observed thEtk',it* notioD 
differs from that of the other msymes in 
the great rapidity with whiclT it is eom- 
pleted, a rapidity quite compaMde to that 
of ordinary chemical reactions. Other ob- 
servers (Dastre and Stasaano, Hamburger 
and Hckraa, Cohnheim) haw oontended 
that the enterokinase unites permanently 
and quantitatively with the trypsinogen, 
after the manner of an ambteeptor and 
complement, to form a new nnd tetive 
compound, the trypsin, and the whole re- 
action has been still further cunpUeated 
by the discovery (Delezeiine) that the 
trypsinogen may be activated I 7 oaloinm 
salts without the presence of enterokinase. 
The action of the eeloium requirea aome 
time for its development but when it oc- 
curs it takes place not gradually;, but ab- 
ruptly, just as in the case of the activation 
produced by enterokinase. The 4arther 
fact stated by Delezenne that tha .cgitero- 
kinaae itself needs the presence of wolaium 
salts before it acquires the propwty of 
affecting trypsinogen suggests notunlly 
the thought that the action of theacntcro- 
kiuase may be at bottom another omc of 
caleium activation. Fozerski states Itat in 
the inactive pancreatic juioe obtaiocdiAy 
injections of secretin calcium is not pMo- 
ent; whereas in the active juice foBeivi»g 
upon the use of pilocarpin, calcium iamm- 
tained, and the digestive action of thc jsiue 
runs parallel with the content in dUDB. 
But whether the enterokinase acta m a 
ferment, or an amboceptor, or a oMsinB 
carrier it constitutes a special type, sbI 
organic activator and this fact suggMilihe 
possibility that other processes in the Ipl^ 
may be controlled by similar compoaMh. 
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At pi<ewittMil^ one other organic actiTstor 
of thia kiadt hag been deacribed, namely, 
the thcmabafcinaae of blood coagulation. 
Thit hypot^tical aubstance ia given great 
importanceit in the theory of coagnlation 
propoeed hr Morawitz. According to thia 
theory th«t blood corpuaclea under ab- 
normal ealrironment yield an unknown 
aubatanee Of colloidal nature which to- 
gether widft calcium ia necessary for the 
complete activation of thrombin, and there- 
fore for thei clotting of bhaid. A similar 
kinase is furnished by the tissues in gen- 
eral, so that blood escaping from a vessel 
and eofflinc in contact with the surround- 
ing tisaneit obtains from them a kinaae 
which acealerates the process of clotting. 
The evidarce for the existence of this 
kinase ia Jar less satisfactory than in the 
case of the enterokinase, indeed one may 
have sesifua doubts whether the facts at 
pueaent warrant the assumption that a 
speciflo oi^anic kinase must cooperate with 
the calciqm in activating the thrombin, but 
if the idaa is demonstrated to be correct it 
will fiuaish another very interesting ex- 
ample of the way in which chemical coordi- 
nation may be employed in the body. In 
thia «a« the blood may be supposed to 
stimBl^ the tissue cells to form a sub- 
idanee aot directly of importance to their 
own aedvity, but which initiates the coagu- 
lation «f the blood, stops the hemorrhage 
andtins saves the organism from destruc- 
tkn. Ihe series of events is quite parallel 
to thnti desoribed for the pancreatic juice 
and thfe enterokinase. 

Btaidition to the activators of the inor- 
gnoio «id the colloidal type there is per- 
hqmastbird kind of activation exemplified 
ha tihv substances known as coenzymes or 
ilillfiliiiHWiilii This term may be used to 
tijtWUi that kind of cooperative activity 
MRMaa an enzyme and some other non- 
MBHIW substance which we see illustrated 


in the influence of the bile salts upon pan- 
creatic lipase. The process differs from 
activation of a preferment to a ferment 
only in that the combination of the enzyme 
with its activator is dissociable instead of 
being permanent. By dialysis or otherwise 
the coenzyme can be separated from the 
enzyme and the action of the two may be 
tested separately or in combination. Per- 
haps this species of activation may be more 
common in the animal body then we have 
supposed. Bierry and Giaja have shown 
that the amylase of pancreatic juice loses 
its diastatic action entirely when dialyzed 
and this power or property is restored 
upon the addition of sodium chloride. It 
would seem from their experiments that 
the amylase is active only when combined 
with an acid ion, such as Cl or Br and the 
transition from one form to the other, from 
the active to the inactive or the reverse is 
easily accompluslied. No one can doubt 
that all these forms of chemical activation 
are allied in a general way to the more 
interesting and obvious mode of clieraical 
coordination illustrated by the hormones. 
Starling defines hormones as chemical 
messengers which formed in one organ 
travel in the blood stream to other organs of 
the body and effect correlation between the 
activities of the organ of origin and the 
organs on which they exert their .speoifie 
effect. Such substances belong to the crys- 
talloid rather than the colloid class, they 
therefore are thermostable and do not act 
as antigens when injected into the living 
animal. The general idea of this definition 
is clear and most suggestive, but in its 
details it is made especially to suit the case 
of secretin, and therefore may not fit so 
well for other substances of like physiolog- 
ical value. Conveyance through the blood 
stream, while certainly the most common 
occurrence for this class of bodies, ought 
not to constitute an essential part of their 
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definition. The secretin formed in the in- 
testinal epithelial cell is conveyed to the 
pancreas in the blood and brings about a 
correlation between the activity of this 
gland and that of the duodenum, but on 
the other hand some substance contained 
in the pancreatic jnice and conveyed to the 
duodenum in the stream of secretion ex- 
cites the formation of the entcrokinase, 
and thus correlates the activity of the duo- 
denum with that of the pancreas. The 
two actions seem to bo so similar, except 
for the means of transport, that one would 
naturally put them in the same class. By 
the same reasoning we might be justified 
in designating the hydrochloric acid of the 
gastric juice as a hormone in reference to 
its action in causing a formation of secre- 
tin in the epithelial e.ells of the duodenum. 
One can imagine that a similar transporta- 
tion may occur in the secretions of the 
reproductive or respiratory passages, in 
the cerebro-spinal fluid, as seems to be the 
case for a time at least with the secretion 
of the pars intermedia of the pituitary 
gland, or even along the axial stream of a 
nerve fiber. If, as seems to me, the idea of 
correlation or coordination is the essential 
point rather than the assumption that the 
product must constitute an internal secre- 
tion, we might modify the definition so far 
as to designate as hormones those sub- 
stances in solution which, conveyed from 
one organ to another through any of the 
liquid media of the body, eflFect a corre- 
lation between the activities of the organ 
of origin and the organ on which they 
exert tlieir specific effect. As regards the 
nature of the action of the hormones on the 
organ affected we know too little to make 
any safe generalization. In the case of the 
secretin it seems most probable that the 
hormone arouses the pancreatic cells to an 
act of secretion and therefore it has in 
this instance the value of a chemical stim- 


ulus. But in other cases thelPset of the 
hormone may lie rather of thrifUitute of an 
activation. This at least wit|iM o^om to 
be true for the hormone, of na- 

ture, given off by the pancrci|p..«nd con- 
cerned in the glycolysis of s^j^sT in the 
organism. The effect of the hc^one adre- 
nalin upon the musculature inisrvated by 
the sympathetic system may he of the 
nature of an activation rath<|k<rthan of a 
chemical stimulation. f, 

The substances of known ilKiinposition 
which may be regarded as p1a|iog the role 
of hormones are few in numinr, three or 
four at most as follows; First|||tbe carbon 
dioxide formed in the tissues, iiirticulsrly 
in muscle during contraction.iyt It seems 
agreed now that the carbon dioi||de acts as 
the normal stimulus to the iiiqiiratory 
center. When produced in thj .. working 
muscles in such quantities as to|g|jse per- 
ceptibly the carbon dioxide tensiaa in the 
alveoli of the lungs and the blqsd of the 
pulmonary veins, the respirator^MMOter is 
excited to greater activity and tlie.exeeH 
above the normal contents is thpisby re- 
moved ; second, the adrenalin the 
adrenal glands which in some way,4|iw% 
or indirectly, makes possible the £i)I Innc- 
tional activity of the involuntarysmipKU- 
latnre of the body; third, the ajhjidro- 
chloric acid produced in the stomasIS'tpkich 
stimulates the formation of secretkitiilk^he 
duodenal epithelium ; and fourth, {Milfltly 
the iodothyrin of the thyroid glawlsiiilh 
its dynamogenic effect upon theMmcs- 
museular apparatus of the body. 
tion there are a number of hormonskS#'iina- 
known eomposition which have besnitijlglier 
proved or assumed to exist, and wIiMkiAiW 
held responsible for certain well tMpopi 
correlations of function. The p-mrflBfff* 
secretin formed in the epitheliun s|£J|b 
duodenum or jejunum which 
the flow of pancreatic secretion ; tbisMMs 



JAPSIPI |1, 1910] 


scmc^i 


99 


seorotiii" formed in the plyoric muooiM 
men^wna trhich gives rise to the chemical 
accretion, of gastric juice; a aeoretin 
formed is the duodenal epithelium which 
stimulatcc the formation of intestinal juice 
in the fidlowing segments of the intestine; 
unlmowa hormones of pancreatic origin 
which determine the absorption activity of 
the intestinal epithelium ; vaso-dilator hor- 
mones formed in tissues in functional ac- 
tivity and which have a specific effect upon 
the vessels of the functioning organ; a 
vaso-constyioting and a diuretic hormone 
formed in the posterior lobe of the pitui- 
tary body; a hormone controlling the 
growth of the bones and connective tissues 
produced in the anterior lobe of the pitui- 
tary body ; a hormone controlling the oxi- 
dation of sugar in the body and produced 
in the sells of the islands of Langerbans 
in the pancreas; a hormone produced in 
the thymus which controls possibly in 
some way the development of the repro- 
ductive organs; a' vaso-eonstrioting hor- 
mone formed in the kidneys; a hormone in 
the salivary glands which controls the 
flow of water from the blood capillaries in 
the glands; a hormone produced in the 
fcetus in utero which stimulates the 
growth of the mammary glands; a hor- 
mone in the ovary which controls the 
growth of the uterus and the processes of 
menstmation ; a hormone in the ovary 
which eontrols the implantation of the 
fertilised ovum and the growth of placental 
tissue ; a hormone in the testis which initi- 
ates the development of the secondary 
sexual charactOTisticB in the male; hor- 
mones of an indefihite number, prodnoed 
in all the tissues and acting speciflcally 
upon the determinants in the gametes in 
such a way as to make poasible the trans- 
aMon of acquired eharaoteristios. It is 
evident from this summary that there is a 
well developed tendency in physiology' at 


the present day to utilize the conception of 
hormones to explain all relationships not 
otherwise intelligible. A few years ago the 
number of hypothetical enzymes in the 
body was likely to be increased whenever 
a new research in metabolism appeared, 
now the drift seems to be in the direction 
of manufacturing new hormones This 
natural inclination to abuse a new and at- 
tractive idea will not of course prejudice 
ns against the great importance of the sug- 
gestion which we owe to Bayllss and Star- 
ling. It is to he hoped only that no one 
will be tempted to give to tliese hypothet- 
ical hormones distinctive names, except in 
cases such as the secretin, adrenalin, etc., 
in which the substances have been isolated 
in some degree of purity. For once a specific 
name has become attached to an entirely un- 
known substance it acquires henceforth an 
easy currency in onr literature, and soon 
many of us unconsciously assume that the 
thing so desiguated constitutes one of the 
verified facts of our science. By way of 
example one may cite the thrombokinase 
which has become such a familiar term in 
the literature of coagulation and which 
not infrequently is employed by writers as 
though its existence were a settled fact. 

Among his other valuable suggestions 
regarding the characteristics of the hor- 
mones, Starling has called attention to the 
fact that some of them act by increasing 
the processes of disassimilation or cata- 
bolism, while others apparently stimulate 
the processes of assimilation or growth. 
In this latter group we may include the 
hormones of the anterior lobe of the pitui- 
tary body, according to the present concep- 
tion of the functions of that gland, and all 
of the hormones of the reproductive cells. 
These latter have in general what has been 
designated as a dynamogenie action, they 
eau» hypertrophies in various organs or 
tissues and invoke the|refore prooessea of 
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synthegia rather than those of flitting and 
oxidation. Hypertrophy as an outcome of 
increased functional activity is a familiar 
phenomenon, but as Numbaum remarks the 
hypertrophy induced by testicular or ovar- 
ian hormones resembles rather the effect 
of the growth energy exhibited by the de- 
veloping embryo, in that it is dependent 
upon influences other than those arising 
from functional use. What these influ- 
ences may be is at present a matter of pure 
speculation. In his recent most interesting 
contributions to our knowledge of growth 
Eubner has been led to assume that the 
property of growth in the young organimn 
is connected with certain special chemical 
complexes in the protoplasmic material, 
complexes which have nothing directly to 
do with the simple maintenance of the nu- 
trition of the cell and which after adnlt 
life is reached disappear for the most part 
from the general soma In line with this 
hypothesis one might assume that the hor- 
mones given to the blood by the reproduc- 
tive cells contain such complexes which 
when anchored in certain tissues lead to an 
accelerated growth. Perhaps the clearest 
and most interesting experiments made 
upon the reproductive hormones ate those 
reported by Nussbaum. He chose for his 
experiments the males of Rana futca 
whose reproductive organs go tlirongh a 
cyclical development each year. At the 
proper period the preparation for the 
mating season shows itself in the hyper- 
trophy of the seminal vesicles, of the 
thumb pads and of certain muscles in the 
forearm. If the frog is castrated these 
hypertrophies do not occur, or if they have 
begun before the castration is performed 
retrogressive changes take place. On the 
other hand, the usual hypertrophy of the 
nuptial organs can be initialed in a cas- 
trated frog if pieces of the testis from 
another frog are introduced into the dorsal 


lymph sacs. The pieces thus in 
pot become grafted pennanentl|l!tttot wre 
gradually absorbed and the groiltllM ^ 
thumb pads and of the muscles iilPkeiore- 
arms falls off after this absorptidil-b eom- 
pkted. Nussbaum believes that Ikd' Mi- 
niating effect of the testicular HHiMpes 
is not exerted directly upon tlll'.KtIiiBes 
which show the increased grdfctb, -.tot 
rather upon the portions of tlMfOIttlral 
nervous system which innenltta^'^tasr 
tissues. This belief rests upon ftieieiiMri- 
mental fact that if tbe pcriphcill nerves 
going to the glands and papilto «f the 
thumb pads are severed on one||Kde the 
testicular hormone affects only IS 
intact side. This experiment andH 
elusion drawn from it opens up tl 
esting question whether perhaps tl 
dnetive hormones in general exept. their 
effect through the central nervous 
This has not been tbe usual belief, 
experiments of Nussbaum are open 'to the 
obvious objection that the section the 
peripheral nerves may have iuduesA 
tain secondary changes m 
which indirectly antagonized the acttoijat 
the testicular hormone. At present MiHh 
experiments, so far as I know, havsilult 
been repeated with this objectiou in MIHI 
and it is somewhat gratuitous to crifUlie 
the author’s conclusions until further M|||h 
is reported. 

William H. Howbll 
Thi Johns HorxiNs TJutvebsity 


SIB WILLIAM OBOOKES' 

The generation just passing away and thM 
now enjoying the vigor of its beginning, «• 
fortunate in this country, because they M* 
recognizing the privileges and advantages nf 
anniversary celebrations. The indulgenos ill 
’ Address of Professor Charles BaikervJlle hl|lin 
the Chemists’ Club, Harvard Hight, Novembsr ff, 
lew, on which occasion Sir William Crookes Mm 
elected to honorary membership in the olub. ' 
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raMfeMabratione is not empty sentimentality. 
bnVfIMasee a practical value. They not only 
mniwlllt us with past events, but develop a 
tnH),/iatn>iuciation of their historical signifi- 
oasMj and more than that, they stimulate 
tritWn a finer realisation of the actuating mo- 
tim of sentiment, which is, after all, the basis 
at sympathy, the torch that leads one along 
dull passages and warms the heart to the best 
sndMVDTs. 

On December 10, 1859, appeared the initial 
nttnber of Volume I. of the Ohsmieol Newt. 
TUa journal, founded, owned and edited by 
WiUiam Crookes, is well known to English 
reading chemists the world over. However, 
soma of the circumstances of its founding and 
auhsoquent development may not be known to 
aB present. I shall, therefore, venture to 
direct attention to one or two important 
eventa in its history. Tn 1848, William Fran- 
cis and Henry Croft founded the " Chemical 
QaaeiU, or Journal of Practical Chemistry in 
all its applications to Pharmacy, Arts and 
Manufactures," This journal was conducted 
until 1859, when it was followed by the 
" OJwmtcal News; with which is incorporated 
the Chemical Gateiie. a Journal of Practical 
Chemistry in all its applications to Pharmacy, 
Arts and Manufactures.” The laat-mentioned 
journal was founded and edited by William 
Crookes. From Volume III, the title has 
been the Chemical News and Journal of Phys- 
ical Science. 

In introducing the Chemical News to the 
chemical public, it was stated in the first 
number that “ the diffusion of facts which may 
tend to improve and augment our knowledge 
of the arts and sciences upon which most of 
the operations of civilized life are based, must 
be a pleasing task to those who hold in esteom 
the welfare of mankind. It is with this feel- 
ing that the Chemical News is introduced to 
the world.” Further,’ 

. . . There is no weekly journal in Kngland 
whicti has for its aim the publication of those 
•dentifle processee and disooverles, the knowledge 
of which tends so greatly to increase our Impor- 
taiaee as a nation devoted to improvement, refino- 
DSat and industrial sxcellence. It is therefun to 
supply this deficiency that the Chemical News 


is BOW IsuBehed into the stream of scientific Ut- 

Although be did not bind himself to an in- 
flexible rule of action, the plan laid out by 
the editor was as follows: 

Each number will be divided into several see- 
tions, which will have a general but no individual 
eonnectum with each other. We shall commence 
with scientific and analytical chemistry, under 
which head will be given the results of elaborate 
inveatigationa in the laboratory, by those pioneers 

for tbo lubjects treated of in our next depart- 
ment— technical chemistry. Here will be described 
the practical applications of the processes, for- 
miils! or chemical agents, which the labors of the 
purely scientific chemist have placed at the dis- 
posal of the manufacturer In the department of 
agricultural chemistry especial care will be taken 
to place before the agriculturalists of the United 
Kingdom all the most interesting and useful In- 
formation to be derived from Home or Continontal 
aouroos, or from the States of America 

Pliarniacy, toxicology, 4c., next follow, and the 
medical profeasion will here find from time to 
time everything of interest relating to Pharmacy, 
Materia Medica and Toxicology Discussions upon 
medical reform and jurisprudence will also be 
freely admitted into these columns 

It was also announced that ‘‘ The prooeed- 
inga of the various learned societies in which 
the readers may lie supposed to take particular 
interest will be given,” as well as notices of 
books, patents, etc., and chemical notices 
from foreign sources, scientific notes and 
queries, laboratory memoranda, and answers 
to corresjiondents. 

As the knowledge of chemistry was extended 
and tlie publication of other chemical jour- 
nals devoted to special subjects was begun, the 
Chemical News has found it advisable to alter 
its original plan considerably; for instance, 
after the Journal of the Society of Chemical 
Industry was founded in 1882, it no longer 
remained the sole record for those interested 
in chemical manufactures; and tlie founding 
of various English journals on medical and 
pharmaceutical subjects has rendered the 
omission of these branches necessary. 

The board of trustees of the Chemists’ Club, 
in recognition of the successful completion of 
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the one hundredth volume of the Chemteal 
News at the end of next month, unanimousi; 
xeeolved to forward a auitabljr engroaeed letter 
of congratulations to Sir William Crookes. 
The letter has been prepared and reads as fol- 

The Cbcinista’ Club ol the City of New York 
extends to Bir William Crookes, of Loudon, hearty 
congratulations upon the completion of the one 
hundredth volume of the Ckemvjal Alsioi, which, 
under his direction, hoe been so suceeastully de- 
voted for a half century to “ the diffusion of facts 
which may tend to improve and augment our 
knowledge of the arts and sciencei upon which 
most of the operations of civilized life are baaed,” 
and its members wish for him not only many more 
years in fruitful service, but that they and other 
men of science may profit by further additions to 
his already long list of rich contributions to 

theorotical specialized and practical seientifio 

knowledge. 

Mosais Lom, 

Faasca C. MoIuiiirNST, Prmimt 

Furthermore, the trustees unanimously 
voted to recommend that the club elect Sir 
William Crookes to honorary membership, and 
I was designated to present the matter to the 
elub at this meeting. I perform this duty, 
which is a privilege, with extreme pleasure, 
and regard myself fortunate in being able to 
close my term as a trustee in paying a grace- 
ful tribijte to one so deserving of our admira- 
tion and ostoem, and one whose pemonal 
friendship I have enjoyed for a number of 

William Crookes was bom in London on 
June 17, 1832, and studied chemistry and later 
assisted Hofmann at the Hoyal College of 
Chemistry. In 18.14 he became auperintend- 
ent of the meteorological department of the 
Eadoliife Observatory, Oxford, and in 1858, 
professor of chemistry at the Science College, 
Chester (“Chester Training College”). In 
1869 Crookes founded the ChemieatNmi, to 
which reference haa already been made; and 
in 1871 he beoarae editor of the Qmtterly 
Journal of Science, having previously served 
u coeditor with James Bamuelson from the 
founding of the journal in 1864. 


Crookes has been a fellow of the Rojlilte- 
ciety since 1863, and was knighted idiitft. 
In 1887 be suoeeeded Hr. Hugo 
president of the Loudon Chemical 
serving two years. Crookes was elected-i|Mii- 
dent of the British Association in ISfiaMMdi 
previously, in 1886, he had served as cWr- 
man of the chemical section. He has alM 
been president of the Institute of EleettM 
Engineers. He haa received honorary dagtWl 
of doctor of science from Oxford, Dublin atid 
Capo of Good Hope universities. 

Crookes engaged in original ressareb lAt'kn 
early age, hia first paper “On the AlilMio- 
Cyanides ” being published in 1851, SkilMl 
he discovered the element thallium, aiil|>in 

subsequent years investigated its propeifiias 

and compounds. In 1865 be discovered ilw 
process of separating gold and silver tram 
their ores by aodium amalgamation. In 1855 
he was led by his experiments in determiniriff 
the atomic weight of thallium to consider the 
subject of repulsion resulting from radiatiea, 
and invented the radiometer, which he after- 
wards modified as the otheoscope. He was gU- 
gaged at the same time in examining the (Aya- 
ical phenomena of modem spiritualism, mhd 
having become convinced of the existence of 
force exerted by an intelligent, disembodied 
agency, he announced hia conclusions in his 
“Bssearchea in the Phenomena of Spiritual- 
ism” (1874). Later Crookes pursued a couite 
of investigation in regard to the propertiea 
of matter in a vacuum, end published some of 
the results in his “ Molecular Physics in High 
Vacua " (1879). He asserted that he had dis- 
covered a fourth state of matter, the ultra- 
gaseous protyle, in which he maintained that 
the molecules are not in contaot as in a liquid 
or gas, but isolated. Crookea'a method of 
producing extreme vacua rendered ineandea- 
oent electrio lighting a practical possibility. 

In 1880, in recognition of his disooveriaa, 
the French Academy of Sciences gave Crookes 
a gold medal and a prize of 3,000 franca. In 
1875 the Eoyal Society awarded a Hoyal Medal 
to Crookes, and the same society awarded him 
the coveted Davy Medal in 1888, and tha 
Copley Medal — “the ancient olive orown of 
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Eoyal Society,” a> it waa termed by Davy 
—in 1904. Three times has he been the 
Bahiiiian lecturer ai the Soyal Society. 

Orookei has published the foDowinjf trea- 
taaea; “On Thallium" (1888); “On the 
Manufacture of Beet Root Sugar in Eng- 
land and Ireland” (1870); “Select Methods 
in Chemical Analysis” (1871, 1886, 1888, 
1896) ; “ A Practical Handbook of Dyeing and 
Calico Printing ” (1874, 1883) ; “ Dyeing and 
Tissue Printing” (1882); “La Geneae dee 
Elements” (1887); “Die Genesis der Ele- 
ttiente ” (1888) ; “ Elements et meta-Ele- 
ments” (1888); a translation of Rudolf von 
Wagner’s “Die Cheroische Technologie” 
(1872, 1881, 1892) ; and several other leas im- 
portant translations and editions of German 
and French vorks on chemical suhjecto. 

The list of his scientific papers would be too 
long to present here, but it may be said that 
Sir William Crookes is an authority on the 
rare earths and rarer elements, and on spec- 
troscopy and sanitary science. 

His investigations on the rare earths have 
been ohiefiy on the phosphorescence spectra 
of yttrium, samarium (oathode-luminescehce 
spectrum) and erbia (luminescence spectrum) ; 
on the absorption spectrum of didymium; 
and on the separation of these earths and their 
distribution (univcrssl distribution of yttrium 
and scandium). In 1899, Crookes announced 
the existence of a new element, nctvrium, 
earlier called monium, and previously (in 
1886) he claimed to have discovered two new 
dements, tonium and incogmittm- In 1876, 
Crookes devised the well-known “Crookes 
Tube,” and in 1903 the spinthariscope. Hie 
investigations of the radio-active elements 
have also been noteworthy, and in 1900 he 
fractioned uranium nitrate into an inactive 
product, thereby obtaining an active sub- 
stance, Dr-X. 

In sanitary science, the important work of 
Crookes has been on sewage disposal, on 
water supply and contamination, on the use 
of disinfectants, and on the wheat problem. 

Crookes has delivered the following ad- 
dleasesi “On Radiant Matter” (British Aa- 
aooiation, Sheffield Meeting, August 22, 1876) ; 
"On Radiant Matter Spectroscopy” (Baker- 


ian Lecture, Royal Society, May 81, 1888)-, 
address to the chemical section of the British 
Association, Birmingham Meeting, September 
2, 1886, dealing with the nature and origin 
of the so-called elements; “Genesis of the 
Elements” (Eoyal Institution, February 18, 
1887); address as president of the Chemical 
Society, anniversary meeting, March 28, 
1888; “On Recent Researches on the Rare 
Eartlis” (annual general meeting of the 
Chemical Society, March 21, 1889); “Dia- 
monds” (Royal Institution, June 11, 1897); 
British Association Inaugural address, Bris- 
tol, 1898, dealing mainly with the “Wheat 
Problem”; snd his admirable lecture on 
“Diamonds” before the British Association, 
Kimberley meeting, September 5, 1906. 

Sunday evenings, Sir William is at home. 
Within bis study walls, bebooked to the ceil- 
ing. one may find then the finest minds of 
science in England or other lands, grappling 
in discussion with ths unsolved problems, 
which oftentimes become no clearer than the 
increasing denseness of the tobacco smoke. 
Promptly at sloven o’clock there comes a 
bright rift in the clouds as Lady Crookes enters 
and charmingly leads all to the dining mm 
below. 

Punctilious in the performance of every 
duty, courteous but vigorous in argument, 
modestly assertive, learning from the young- 
est, Sir William draws out the humblest until 
ho would become almost bold, yet, fn return, 
be gives generously from his rich store of wide 
knowledge and large experience. Such is the 
man the trustees would have the club honor 
and thus gain luster itself, for William 
Crookes, the savant, ornaments any company, 
and his life work is an inspiration for the 
present generation and the generations of 
men of science to come. 

TFB INTERN A.TIOXAL ANBRWAN OON- 

ORBSS OF UBDIVINB AND BFOIENB 

Tbb International American Congress of 
Medicine and Hygiene of 1910 in commemora- 
tion of the first centenary of the May revolu- 
tion of 1810, under the patronage of his excel- 
lency, the President of the Argentine Republic, 
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will be held May 26 in Buenoa Airea, Argen- 
tine Kepublic. 

In order to facilitate the contribution of 
papers and eahihita from the United States, 
there has been appointed by the president of 
the congress, Dr. Elisoo Canthn, and the Min- 
ister of the Argentine Republic at Washing- 
ton, a committee of propaganda of which Dr. 
Charles H. Frasier (Philadelphia, Pa.) ia 
chairman and Dr. Alfred Reginald Allen 
(Philadelphia, Pa ) is secretary. 

The congress has been divided into nine 
sections, each section being represented in the 
United States by its chairman in this com- 
mittee of propaganda as follows; 

Sertion 1— Biological snd Fundamental Matters, 
Dr. W H. Howell, Baltimore, Md, 

Section 2— Medicine and its Clinici, Dr George 
Dock, New Orlcana, La 

Section 8— Surgery and its Clinict, Dr. John M. 
T. Finney, Baltimore, Md. 

Section t— Public Hygiene, Dr Alexander C. 
Abbott, Philadelphia, Pa. 

Section 6 — Pharmacy and Chemistry, Dr. David 
L Edaall, Philadelphia, Pa. 

Section 6— Sanitary Technology, Dr. W. P. 
Mafon, Troy, New York. 

Section 7— Veterinary Police, Dr Samuel H. 
Gilliland, Marietta, Pa 

Section 8— Dental Pathology, Dr. George V I. 
Brown, Milwaukee, Wia. 

Section 0— Exhibition of Hygiene, Dr Alexander 
C. Abbot^ Philadelphia, Pa 

It will not be necessarv for one contributing 
a paper or exhibit to the congress to ho present 
in person. Arrangements will bo made to 
have contributions suitably presented in the 
absence of the author. The official languages 
of the congress will ho Spanish and Engliab. 
Papers may be sent direct to the chairman of 
the particular section for which they ere in- 
tended, or to Dr. Alfred Reginald Allen, secre- 
tary, III South 21 St Street, Philadelphia, Pa. 

SCIENTTFia NOT Eft AED EEWB 

Phesipent Taft has appointed Profesaor 
Henry S. Graves, director of the Tale For- 
estry School, as forester of tlia U. S. Forest 


has also appointed Albert F. Potter, at pMilit 
acting forester, as associate forester. 

M. Emilr Fioard has been elected preeMhUt 
of the Paris Academy of Sciences for ItM. 
He ia succeeded by M. Armand Gautier •• 
vice-president. 

The Paris Academy of Sciences has awarded 
the Pontdcoulant prize to Profesaor E. W. 
Brown for his work on the motion of the 
moon. 

Sib James Dewar, F.R.S., hRs been elected 
a foreign member of the Reale Accademia dei 
I.incei, of Rome. 

Professor Thomas Dwioht, of Harvegd 
University, was made an honorary member ef 
the Anatomical Society of Great Britain and 
Ireland at the last annual meeting. 

CoLONEi, Charles Chaille-Loxo, the well- 
knowD American explorer, who served as chief 
of staff to General Gordon in the Sudan, hai 
been awarded the gold medal of the American 
Geographical Society for his services to geo- 
graphical Bcienco in Africa. 

The Chemical Society, of lamdon, in view 
of the completion of fifty years’ fellowship by 
the past presidents. Sir Henry Roscoo, Sir 
William Crookes, Dr. Hugo Muller and Dr. 
A. Vernon Hareourt, will entertain these fel- 
lows as guosta of the society at a dinner to be 
held some time at the end of May or the be- 
ginning of June. 

At the annual election of the American 
Philoaophical Society held on January 7 the 
following officers were elected for the ensuing 
year: Pmident, William W. Keen; Ptce- 
presidentt, William B, Seott, Albert A. 
Mjchelson, Edward C. Pickering; Secretanei, 
I. Minis Hays, Arthur W. Qoodspeed, James 
W. EoUand, Amos P. Brown ; Curaiort, 
Charles L. Doolittle, William P. Wilson, Les- 
lie W. Miller; Trearunr, Henry La Barre 
Jayne; Ctmncittora (to serve for three years), 
Edward L. Nichols, Samuel Dickson, Ernest 
W. Brown, Morris Jastrow, Jr. 

The American Phytopathological Society 
elected the following officers for 1910 at itg 
recant Boston meeting; President, Dr. F. L. 


chot. He 
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Ibohanical College; 7ic<-pr«»i(ient, Professor 
A. F. Woods, U. 8. Department of Agricul- 
ture; Becreiary-TreatuTeT, Dr. C. L Shear, 
D. 8. Department Agriculture; Counciilors, 
Dr. L. E. Jones, University of Vermont, Pro- 
fessor A. D. Selby, Ohio Agricultural Eiperi- 
nent Station, and Professor H. H. Y?l>etiel, 
Cornell University. 

Owing to friction with some of the trustees, 
Professor E. Dwight Sanderson has been com- 
pelled to retire from the directorship of the 
Agricultural Experiment Station of the New 
Hampshire College. 

Da. V. M. SpsLOlNO, having retired from the 
■tai! of the Desert Laboratory, has removed 
from Tucson, Arisona, to Lome Linda, Cali- 
fornia, which will be his address for the prea- 

Msyor Qsyn'oh has announced the appoint- 
ment of Dr. Ernst J. Lederle as health com- 
miaiioner of Now Torlc City to succeed Dr. 
Darlington. Dr. Lederle was health comrois- 
aioner during the term of Mayor Low. 

The British Local Government Board has 
appointed Dr. Eastwood, one of tlie patholo- 
gists of the royal commission on tuberculosis, 
an additional medical Inspector of the board, 
witli a special view to his undertaking patho- 
logical investigations. Provision also has 
been made for the necessary assistance and 
laboratories. The immediate object will be to 
apply to public health work tlio results ob- 
tained by the royal commission on tubercu- 
losis, and to ensure the freedom of important 
foods from infection. 

We learn from Nature that the following 
appointments have been made to the Indian 
Agricultural Service: Imperial agricultural 
bacteriologist, Mr. 0. M. Hutchinson; super- 
numerary mycologist, Mr. F. J. F. Shaw; 
supernumerary agriiSulturist, Mr. G. B. Hil- 
son. The two posts of assistant superinten- 
dent recently vacant in the natural history 
section of the Indian Museum, Calcutta, hare 
been filled by the selection of Mr. Stanley W. 
Kemp and Mr. F. H. Gravely. 

Tee Swiss government will send a scientific 
expedition into the unexplored parts of Bolivia 


under the leadership of Professor O. Fuhr- 
mann, of the University of Nouchatel. 

Da. G. C. Boubne, M.A., D.Sc., Linacre 
professor of comparative anatomy, Oxford, de- 
livered the Herbert Spencer Lecture at Oxford 
University on December 2. His subject was 
“ Herbert Spencer and Animal Evolution ” 

A MONtTMENT is to be erected to the mem- 
ory of Laplace at Beaumont, in Augo (Cal- 
vados), where he was born in 1748. 

The Joseph Eichberg chair of physiology 
in the Ohio-Miami Medical College of the 
University of Cincinnati was formally estab- 
liahed on December 11, at a meeting of the 
trustees of the Academy of Medicine. An en- 
dowment of $45,000 was raised for this chair 
by the academy and a few friends of the late 
Dr. Eichberg. 

Dr. Louis Krsuter, assistant professor of 
botany in the University of Pennsylvania, and 
Mr. E. J. W. Macfarlanc, son of Professor 
John M. Macfarlane, professor of botany 
in the university, were frozen to death when 
hunting near Wildwood, N. J. 

Db. SiiEiroRD Bidwell, F.E.S., known for 
his researches in electricity and optics, died 
on December 18, at the age of seventy-one 

Sir Edward L. Williams, the British engi- 
neer, designer of the Manchester sh^ canal, 
died on January 1, at the age of eighty-ono 

M. Bouquet de la Grye, the eminent French 
liydrographic engineer and astronomer, has 
died at the ago of eighty-two years. 

Profesbor Lortet, honorary dean of the 
medical faculty in the University of Lyons, 
known for bis work in archeology, has died 
at the age of seventy-three years. 

Dr. Luowio Mond, the eminent industrial 
chemist, has bequeathed £50,000 to the Boyal 
Society and the same amount to the Univer- 
sity of Heidelberg for the endowment of re- 
search in natural science, more particularly in 
chemistry and physics. The bequests take 
effect on the death of Mrs. Mond. 
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The estate of the late Dr. Thomaa W. 
Evane has been settled after tedious litigation, 
and it is said that about $6,000,000 is now 
arailable for a museum and dental college in 
Philadelphia. 

The annual message of Governor Hujdles, 
of New Tork, announces the gift by Mrs. 
Harriman, in accordance with the plana of the 
late E. n. Harriman, of 10,000 acres of land 
and a million dollars for a state park in the 
Highlands on the west side of the river. 
Gifts for this purpose are also announced, 
amounting to $1,625,000 from Mr. J. Pier- 
pont Morgan, Mr. John D. Kockefeller and 
others These gifts are conditional on the 
sum of $2,500,000 being appropriated by the 
state, and are subject to certain other reser- 

Tnaouan the bequest of Miss Phosbe Anna 
Thorne, the American Museum of Natural 
History receives ten thousand dollars for its 
permanent endowment. The income of the 
fund IS to be used in such a manner as to per* 
petuate the memory of her father. 

The United States Pharmaoopeal Conven- 
tion will be held in Washington on May 10, 
1910, for the first lime as a corporate body. 
The chairman of the committee on credentials 
and arrangements is D, Oliver T. Osborne, of 
New Haven, Conn., and the secretary ie Dr. 
Murray Galt Hotter, 1841 Summit Place, 
N. W., Washington, D. C. 

A JOINT committee of the Mathematical 
Association, London, and the Association of 
Public School Science Masters have been oon- 
sidering the possibility of correlating the 
teaching of mathematics and science, and 
have prepared a report on the subject. A joint 
meeting of the two associations was held at 
Westminster School on January 12, under the 
chairmanship of Professor Forsyth, FJl.8., to 
consider the report. 

The fifth International Omithologieal Con- 
gress will be held in Berlin May 80 to Juno 4, 
1910, under the presidency of Dr. Anton 
Eeichenow. The Congress will be organized 
in six sections ; I., Anatomy and Paleontology; 
II., Systematic Ornithology and Geographical 


DSatribution; III., Biology and Oology; 

Bird Protection; V., Introduction and Ac- 
climatization; VI., Aviculture, 

The Auk states that in the alterations and 
additions to the Academy of Natural Soienoei 
at Philadelphia that have just been completed, 
the ornithological department has been allotted 
half of the top floor of the main museum 
building, directly over the exhibition bird gal- 
lery. There is an abundance of light in the 
new quarters and the collection of skins it 
arranged to better advantage than ever before. 
The specimens, numbering upwards of 50,000, 
are arranged in 200 metal cases carrying trayi 
16 X 1$ inches, and 50 large cases with trays 
8 X *1 feet, while at the west end is a spacious 
work room and meeting room where the Dela- 
ware Valley Ornithological Club now holds its 
sessions. The exhibition series of mounted 
birds numbers about 10,000, besides which it 
a large collection of osteological material, fiesta 

The British government has promised 
£20,000 for the Antsrotio expedition under 
Captain Scott, and about £12,000 has been 
Bubseribed from other sources. Reuter’s 
agency states that progress is being made 
with the preparations. Dr. Wilson, chief 
of the scientific staff, will also be the zo- 
ologist and artist. It is anticipated that 
three geologists will accompany the expedi- 
tion, and that one of these wilt be Mr. Mackin- 
tosh Bell, director of the Geological Survey of 
New Zealand, who has volunteered bis services. 
Mr. B. Simpson, of the Indian Survey De- 
partment, will be the physicist. He is now on 
his way to England from Simla. A second 
physicist will be taken. There will be two, or 
poseibly three, biologists. With Dr. Wilson 
will be associated a second medioal man, who 
will study botany and bacteriology, giving par- 
ticular attention to the investigation of blood 
parasites. The services of Mr. 0. H. Meares, 
who lately completed a journey on the Ohino- 
Tibetou border, have also been secured. He 
will leave England almost at once for eastern 
Siberia to obtain the ponies and dogs. He 
will collect the animals at VUdivostock, from 
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Tbich place they trill he sent to Sohe and 
twa-ahipped from Aurtralia and New Zea- 
land, Mr. Meares will join the expedition in 
Now Zealand. 

The third paper dealing with the reaulta of 
the Smithsonian African Expedition under 
Mr. Booserclt has been issued by the 
Smithsonian Institution as No. 1883 of the 
Miscelianeons Collections. It describes a new 
species of otocyon to which the specific name 
of virgaiue is giren. The animal ia a small 
carnivorous mammal closely resembling a fox. 

It is generally buff in color and it has been 

found by Mr. Oerrit Miller, of the museum 
staff, to differ slightly from Oioeyon mega- 
loiia, which occurs farther south, especially 
in color and in the characteristics of ita teeth 
and skull. The otocyon is peculiar to Africa 
and is not represented in the United States, 
but resembles in color the swift or kit fox of 
the western plains. The skull of this new 
form closely resembles that of the gray fox of 
OUT native fauna. 

The Experiment Station Record, quoting 
from Coneervation, states that the Biltmore 
Forest School, Biltmore, N. C., closed on 
November 1, when Dr. 0. A. Scbenck, who 
had been superintendent of the school for 
about fifteen years, severed bis relations 
with the Biltmore estate. Some twenty-five 
of his students have signified their intention 

of continuing their work under his direction 

and will accompany him to Germany. A new 
school under his management is to be organ- 
ized, to retain the name of the Biltmore 
Forest School, but instead of having a single 
fixed location it will carry on work over a wide 
range of forests. The principal headquarters 
will be in Germany near the Black Forest, 
where the school will be located for about six 
months each year. ' For the rest of the year 
practical work in the forests of Maine, Wia- 
consin and eastern Tennessee is contemplated. 

The Journal of the American Museum of 
Natural History states that the department of 
anthropology has recently been enriched by 
the accession of two large local coUertions. 
The first of these was made on Manhattan 


Island by Messrs. Calver and Bolton. It is 
particularly valuable, because the sites on the 
upper and of the island, whence the objects 
were obtained, are fast becoming obliterated. 
Several skeletons are particularly interesting 
as being the only authentic remains of the 
Manhattan aborigines known. There is also 
a large and perfect pottery vessel of the Iro- 
quoian type from the upper end of Manhattan 
Island. The second collection was made on 
Staten Island during the years 1900-9 by Mr. 
Alauson Skinner, of the department of an- 
thropology, and is the largest and most com- 
plete in existence from this locality, consist- 
ing of nearly 1,200 specimens. 

Statements made to the United States 
Geological Survey by operators and othera 
conversant with the coal mining industry 
indicate that the production of coal in the 
United States in 1909, while exceeding that 
of 1908, did not reach the high-water mark 
attained in 1907, the banner year of indus- 
trial activity in this country. It is, of course, 
impossible to give accurate information re- 
garding tonnage, but it appears from the 
reports received from the coal-mining states 
by Edward W. Parker, statistician of the sur- 
vey, that the increase in production in 1909 
over 1908 was between 8 and 10 per cent., 
which would indicate a total production of 
from 440,000,000 to 4,10,000,000 short tons. 
Exclusive of the output from Sullivan County, 
the shipments of anthracite from the mines in 
Pennsylvania during the eleven months ended 
November 30. 1900, amounted to ,18,194,447 
long tons, against 58,887,076 long tons for the 
same period in 1908. It ia estimated that the 
shipments in December will amount to 6,500,- 
000 long tons. To the shipments should be 
added the usual percentage for local trade and 
colliery consumption and the production of 
Sullivan County, which would bring tbs total 
production of Pennsylvania anthracite in 1909 
to approximately 71,160,000 long tona, or 
about 79,700,000 aliort tons, and the bitumin- 
ous production will have amounted to be- 
tween 880.000,000 and 370,000,000 short tons. 
The largest production from the anthracite 
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mines of Pennsylvania in 1908 was caused by 
a stimulated activity due to an apprehension 
of a suspension on April 1, 1909, when the 
wage agreements would terminate. This ac- 
tivity continued through the first three months 
of 1909, and the shipments in March, 1909, 
were the largest in the history of the trade. 
With the renewal of the wage scale in April, 
which was in fact a continuance of the awards 
of the anthracite strike commission for a 
third period of three years, production fell off, 
and the shipments of the summer months of 
1909 were much less than m either 1907 or 
1908. 

The Department of Superintendence of the 
National Educational Asaociation will meet 
at Indianapolis on March 1. 2, 3 and 4. With 
the department will meet the societies for the 
Scientific Study of Education, the Society of 
College Teaohors of Education, the Confer- 
ence of State Superintendenta of Education, 
the National Committee on Agricultural Edu- 
eation, the Educational Press Association of 
America, the American School Ilygieno As- 
sociation, the American Physical Education 
Asaociation and the Public School Physical 
Training Society. The National Educational 
Association will hold its annual meeting this 
year either in San Francisco or in Boston. 

The opening of the International Scien- 
tific Congress to be held in Buenos Aires has 
been deferred from May 25, the original date, 
until July or August. The following Ameri- 
cans living in Argentina form a committee of 
the congress representing the United States: 
Professor Walter Gould Davis, chairman 
(chief of the Argentine Meteorological Ser- 
vice) ; Professor C. D. Pomne (head of the 
Cfirdoba Observatory) ; Professor B. H. 
Tucker (in charge of Carnegie Observatory, 
San Luis), and L. 0. Schultz (chief of Mag- 
netic and Solar Physics Division, Meteorolog- 
ical Service). 

We are requested by the director of the 
Treptow Astronomical Observatory to print 
tile following note in the “ redactionnsl part ” 
of Soiekce: “Professor Dr. A. Korn will bo 
so kind as to bold some mathematioal lecturas 


about: 'Ereie und erzwungene Schwia^ 
ungen, eine Einfilhrung in die Theorie fhr 
linearen Integralgleiohungen,’ in favor of the 
Treptow-Sternwarte. The inquisitions about 
this theory take a first place in the mathe- 
matical inquiries of our time, and hare given 
us already well-known results in new forms, 

as well as completely new ones. The lectures 

will take place in the new auditory of the 
Treptow-Sternwarte, from January 20 till 
March 20, 1010, on every Monday and Thurs- 
day from 6-7 hour. (One lecture is on 
Thursday, January 20, 1910,)” 

VSIVERSITY AND EDUCATIONAL NEWS 

Mb. J. PiESPONT Moboan has given $100,000 
to Yale University, to establish a chair of 
Assyriology and Babylonian literature in 
memory of William M. Luff an, late editor of 
the New York Sun, 

The directors of George Washington Uni- 
versity have announced that they propose to 
raise an endowment fund of $2,000,000. Mr. 
Iloiiry C. Perkins, a member of the board, 
made an initial subscription of $50,000 
toward the fund on condition that the sum be 

Da. CuAELEB Geaham, formerly professor of 
chemical technology in University College, 
London, has left his residuary estate (esti- 
mated to be 435,000) to the college for re- 
search in the School of Advanced Medical 
Studies of the University of London. 

The new Carnegie Physics Laboratory, Uni- 
versity Coli^, Dundee, has been formally 
opened by Professor Sir Joseph J. Thomson, 
of Cambridge University. 

1)b. John W. Baisb, sssistant professor of 
psychology at the University of Illinois, has 
been appointed professor of psychology at 
Clark Univotaity, to succeed Dr. Edmund 0. 
Sanford, who has become president of Clark 
College. 

Mb. F. j. M. Stratton baa been appointed 
aaaistant to the professor of astrophysics in 
Cambridge University to succeed the late Mr. 

Dr. 3. L. SiMONBBN, assistant lecturer and 
demonitrator in chemistry in the University 
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of Manchester, has been appointed profeaaor 
of chemistry in the University of Madras, and 
Dr. A. Holt has succeeded him at Mattchester. 


DISCVBBlOy AND OORBBBPONDENCE 
INTERNATIONAL LANODAOE 

The history of artificial languages for inter- 
national communications presents some of the 
same features as many other human inven- 
tions. At first people began to work out such 
languages from so different points of view 
that the first attempts are extremely unlike 
one another and have only that one point in 
common that they are just as impracticable 
as the first fiying machines were. But gradu- 
ally all phantastic elements were eliminated, 
and now we have reached a period where prac- 
tically every one works on the same basis and 
where only small differences are found between 
the various systems proposed or practised by 
all serious believers in an international lan- 
guage. As Ostwald puts it, “ the international 
language is no longer the matter of more or 
less noisy enthusiasts, but a serious and tech- 
nical problem, which we are going to solve 
just as well as we are solving the flying 
problem.” 

The first “universal languages,” such as 
those of Dalgamo (1A61) and Wilkins (1608), 
were “ philosophical ” or a priori systems, in 
which each thing was denominated according 
to its place in a universal logical system. In 
one bu is mammal, ie fish, ba insect, the 
various orders and suborders being denoted by 
added letters and syllables : but as there is no 
earthly reason why we might not just as well 
use ub and eb and ab or mi, mo, mu, no two 
such systems have one syllable in common. 
The next step is represented by such languages 
as Schleyer’s Volapiik, which is only semi- 
philosophic, most of the words being English 
roots, many of them, however, strangely dis- 
figured to fit in with the requirements of the 
completely philosophical and arbitrary gram- 
mar: »ol = world, pu!: = speech, ilelop = 
America, because no word was allowed to con- 
tain an r or to begin or end with a vowel, as 
that would interfere with Schleyer’s psefixes 
and suffixes. 


An enormous step in advance was made in 
Dr. Zamenbofs Esperanto (1887), because in 
the majority of words he retained the forms 
that were already international. But unfor- 
tunately he still has too many Volapiikisms in 
his language. Hot only does he disfigure 
many of the words taken from actual lan- 
guages, as when alert becomes lerta (with an 
arbitrarily changed signification, too) or when 
French aboyer becomes boji; but he also quite 
arbitrarily coins some words with no founda- 
tion whatever in any language. As these are 
among the most frequently used in the lan- 
guage (pronouns, etc.) they give an air of 
atrangeneas and unfarniliarity to nearly every 
Esperanto sentence and probably more than 
anything else have deterred a groat many 
people from taking the trouble to learn the 
language. 

Since 1887, many people have worked out 
closely related artificial languages which all 
tend to keep the good features of Esperanto 
and to eliminate the bad ones. When the 
scientific committee elected by the Delegation 
for the Adoption of an International Auxil- 
iary Language set to work in 1907, it found 
in the works of Liptay, Beerman, Molenaar, 
Peano and others, but above all in those of 
the “Academy” that had created the Idiom 
Neutral, a wealth of valuable suggestions all 
tending practically in the same direction, 
namely, in the direction of those elements of 
Esperanto which had never been criticised. 
On the other hand, it found an almost unani- 
mous criticism of much in Esperanto not only 
on the part of believers in tlie possibility of 
an international language, but also on the 
port of such skeptics as the famous I.cipzig 
philologists, Brugmann and Leskien; the 
points criticized in Esperanto were in all 
cases practically the same, namely, those in 
which Zamenhof had arbitrarily created some- 
thing instead of finding out what was already 
the most international expression. 

The language resulting from a careful in- 
vestigation of all previous attempts is Ido: it 
must appeal to all unbiased minds because it 
is nothing but a systematic turning to account 
of everything that is already international. 



no 


SCIENCE 


[N.S. VouXXXI. Na.T« 


that loot being chosen in each case which will 
be most readily understood by the greatest 
number of civiliied people. A few examples 
will show the contrast between Esperanto 
(given first) and Ido; I add the English 
translation : 

bedauri— regretar, " regret ” ; 
ohm — omnu, “everybody”; 
eco— qualeso, “quality”, 
elparoll — pronuncar, “pronounce", 
maUupreniri — decenaar, " descend 
farto — Btando, "slate of health”, 
ghojo— joyo, “jqy”; 
kial-pro quo, " why 
kiom — quanto, “how much", 

nepi-e— sbiolutr, “absolutely", 
parkcre — memore, "by heart"; 
tago— jorno, “day”, 
vosto— kaudo, “tail." 

Now, what has been the attitude of the 
Esperantists towards this new language? I 
am happy to say that u great many of them 
have frankly acknowledged its merits and are 
now active propagandists for it. If one looks 
through articles published before 1907 and sees 
the names there praised as those of the beat 
Esperantists, one recognises many of those 
who are now ardent Idists (Schneeherger, do 
Beaufront, Kofraan, Lemaire, Ahlberg, Gril- 
lon). Among four Americans who were 
elected members of the Esperantist Lingva 
Komiiato, three are now Idiste. But on the 
other hand a great many Eaperantisto have 
stuck to the old language and tried to kill 
Ido, first by a conspiracy of silence and then 
by a misrepresentation of facts and of persons 
connected with the whole afiair. And a great 
many people seem to take everything told in 
the Esperanto papers as truth instead of ac- 
quiring a first-hand knowledge of the new 
language. Two letters in ScmsCB of Decem- 
ber 10 seem to call for an answer, as they are 
rather more fair than many articlea in Espe- 
ranto poriodicale. And I am thus obliged, 
against my usual practise, to say aomething 
about personal matters that have very little 
bearing on the real question at issne: it is not 
the persons supporting or deserting a lan- 
guage, but the essential features of the lan- 


guage that are of real importance in the long 

Ever since the first appearance of the new 
language it has been the tactics of the Espe- 
rantists, not to examine the language itself, 
but to diacredit it by relating how now this, 
now that member of the Delegation Committee 
had “resigned from it in disgust." Thus I 
read at one time in the Amerika EipermiitU), 
that Professors Jespersen and Ostwald had 
loft the committee; this piece of news made 
a profound impression on me, though I must 
add that I know from the very best aourcai 
that it was not true. Now I read in Soiroroi 
that Professor Dr, Adolph Schmidt also is one 
of those members who left the committee. 
Unfortunately, I do not know just how deep 
my regret should he, as I have not the slightest 
idea who that gentleman is; the only thing 
I know with certainty is that he was not 
elected a member of said committee and was 
not present at a single one of its meetings, all 
of which I attended from beginning to end. 

Only ono member ever left our committee, 
and that was Professor Foerster, of Berlin, 
who eew fit to resign — exactly one year after 
the committee had finished its work and 
printed its official report, I fail to see tha 
significance of his act of resignation at that 
moment, but it constitutes the only fact of 
what Mr. Spillman calls the disruption of the 
International Language Committee. 

Mr. Spillman goes on to say that “thase 
gentlemen are not at all agreed as to the struc- 
ture of their language.” It is a usual thing 
for Esperanto papers to say that we change 
our language about once a month. Now, I 
defy any one to find any difference between 
the firrt specimen ever printed in Ido and the 
language used in the very last issues of Pro- 
prsso or Btlga Sonorilo, etc. But the former 
perio^csl has invited criticism of Ido in a 
thoroughly open-minded and scientific spirit 
and has printed articlea by authors experi- 
menting with other “dialects”; but that of 
oonrae does not change the language any more 
than Danish is changed by the admission in a 
Danish periodical of artielea written in the 
closely related Norwegian and Swedish Ian- 
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fiutrea. I quote from the latest number 
(December, 1009) of Progreso a few lines 
which the readers of Science will be able to 
make out for themselves if I explain that 
Fundamentisti ere the orthodox Esperantists 
who look upon Zamenhof’s Furtdamenio as a 
holy book of which not one jot or one tittle 
must ever he altered: 

La Fundamcntisti, por aalvar la lingual uneso 
[unity], supresaa omna [all] libornso; ni [we] 
ne devas iinitar li; ni devas, ne nur [only] tolerar, 

ol [it] inter ni, aul> formo'di amikal e bonvola 
diskutado, ol eventua extcr ni, e konsoquc kontre 
ni; nulu pnvae [no one can] supreaar, sufokar 
la kiitiko , la max grava eroro e knipo dl I’Eaper- 
antista oliefl osis, ke li maliaje [unwisely] volis 
oxteimtnnr ol ek Im arraeo, Segun la paroli dl So. 
Slerrett, la kritiko ne esas la morto, sed la vivo 
dl oienrala entraprceo quale la nia [ours]. 

Thus on all points we substitute scientific 
metliods and procedures for haphasard and 
arbitrary word-coinages and a blind swearing 
in the words of the “ majotro ” Zamenhof. 

Just ae some people have two religions, one 
for Sundays and another for week days, Espe- 
ranto has two spellings, Ono is the real thing 
with five circumilcxod consonants; if you hand 
in a telegram in that orthography, it can not 
bo correctly transmitted, and most printing 
offices can not print texts thus written; type- 
writers have to be specially equipped for these 
letters, and in ordinary writing they are cum- 
bersome because the pen has to be lifted very 
frequently from the paper. No other system 
of artificial language has anything like these 
letters, which are thus shown to be unneces- 
sary. Zamenhof himself in 1894 recognixed 
these circumflexed letters as a “very impor- 
tant hindrance to the spreading ” of Esperanto, 
but still he opposes any attempt to discard 
them and only allows his followers to use an 
h after the letter as a permissible spelling 
whenever the real Esperanto letters can not be 
had. This leads to such spallings as hhemio, 
which few chemists will gladly accept as the 
name of their science, and even in extreme 
oases to four successive A’s (monahhhhorol). 
Therefore some Esperantists have tried other 


desperate remedies, writing s'ang'o or sangi 
instead of sango with circumflex over s and g, 
or ehangho (Ido, chanjo). Whichever way you 
spell Esperanto, it looks unsightly, and in 
many cases unnecessarily altera the aspect of 


Mr. Eellerman finds that Ido is less musical 
and more monotonous than Esperanto ; I have 
not yet found any one who was of the same 
opinion after listening to one half page of the 
same text translated into both languages, as 
the numerous aj-oj-njs and the frequent sibil- 
ants of Esperanto are avoided in Ido. Mr. 
Kellerman also speaks of the “harsh Anglo- 
■Saxon pronunciation of the letter /" in Ido. 
lie will allow a phonetician to say that it is 
neither harsh nor Anglo-Saxon ; besides, is Ido 
joyo harsher than Esperanto yojo with a cir- 
cumflex over g or ghojof The sound is iden- 
tical in both cases, hut Esperanto spells the 
initial sound in two ways unexampled in any 
language, living or dead, while Ido here as 
elsewhere selects the most international form. 

Tho only refutation of Mr. Kellerman’s as- 
sertion that Esperanto is more logical and 
more truly intomational than Ido and that 
Ido lacks definite rules is by a comparison of 
the two systems: I hope many of the readers 
of Science will undertake that comparison for 
themselves by a study of our grammars and 
readers or of parallel texts in both languages. 
Such an examination will soon make them 
see where the tnith of tho matter lies. 

Tho main consideration with Mr. Keller- 
roan seems, however, to be the number of 
adherents, and I must admit that Esperantists 
still are more numerous than Idists. But, as 
tho boy said when applying for some work and 
being met with the objection that he was too 
young: “I shall improve in that respect every 
day.” Ido certainly gained more followers in 
the first twelve months of its existence than 
Esperanto did in tho first twelve years of its 
life. Mr. Kellerman quotes from the title 
page of the Intemacia Scienea Revuo seven- 
teen names of noted men of science who sup- 
port that periodical. There is no doubt that 
Scienea Revua would be a more yaluahla paper 
if theae men also appeared inside the cover, 
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but as a matter of fact the great majority «f 
them never published anything in Esperanto. 
Their support is purely platonic, and as it was 
given before the birth of Ido, it shows their 
approval of the general idea of an interna- 
tional language more than of that particular 
form of such a language. It is a significant 
fact that not a single philologist has accepted 
Esperanto in its Zamenhofian shape,- the only 
one mentioned in Esperanto papers is Bau- 
douin de Courtenay in St. Petersburg, but he 
has publicly declared that “Of course, Espe- 
ranto needs improvements,” and though he 
does not accept Ido in every detail, he eaya 
that it is better than Esperanto in many 
respects. But the leading French Esperanto 
paper {Lingvo Iniernacia) refused to print a 
protest from Baudoum de Courtenay after 
they had printed what purported to be an 
article by him entirely in favor of Esperanto, 
which he had never written. 

I am optimist enough to believe that the 
present tactics of many Esperantists will soon 
cease, and that they will then see that a good 
cause can only be furthered by a loyal discus- 
sion of the pros and cons without regard to 
persons. No great invention, no great acien- 
tific discovery, ever sprang into the world full- 
fledged; they all have required the patient 
cooperation of many minds Yet we are to 
believe that Dr. Zamenhof’s invention of 1887 
stands in no need of improvement in its vital 
elements, and it is considered a sacrilege to 
whisper that its alphabet is cumbersome, many 
of its roots badly selected, much of its gram- 
mar too capricious and its methods of word- 
formation insufficient and amateurish, and 
that by setting to work on scientific prin- 
ciples it is possible to devise a much better 
language of a much more truly international 
character, “ not perfect,” perhaps, “ but always 
porfeotible.” 

Otto Jespehser 

CoLUinui Univkbsitt 

SOIERTISTS AND ESPERANTO 

In Science for December 3 appears an in- 
teresting note on Esperanto from the pen of 
Profeasor Tingle, in which he criticizes the 


statement made in a former article of my own, 
that the adoption of an international lan- 
guage ia the solution of many difficulties for 
scientific men. Waiving the fact that he ap- 
plies the quotation he makes in a manner 
other than the context will strictly warrant, 
his remarks still leave unshaken my convic- 
tion that the use of the international lan- 
guage would be a means of lightening the 
linguistic burdens of all scientific workers, 
and among them, of the chemists ; even under 
the somewhat drastic conditions of the hypo- 
thetical case he cites. 

I venture to believe, that if, as he supposes, 
subsequent to January 1, 1810, all chemical 
communications were compelled to be made 
in Esperanto, the result would not be, as he 
fears, simply the additional burden of another 
language to be learned, but that, on the con- 
trary, chemiste would discover that they did 
not need to be also expert linguists in order 
to keep ill touch with the movements of their 
science throughout the world, and that, while 
possibly a reading knowledge of certain mod- 
em national tongues, for perusal of matter 
already chronicled, was still desirable, a 
speaking and writing knowledge, a very differ- 
ent matter, had become, almost, if not en- 
tirel.v, unnecessary in their scientific work. 
Such an intimate knowledge would bo needed 
of one language only and that, the simplest of 
all, Esperanto. The authors of the communi- 
cations would also find a much larger audi- 
ence, to the advantage both of themselves and 
of the world in general. 

It is true that sometimes, in quoting from 
existing writings, it is desirable to use the lan- 
guage, in which the author wrote, in order to 
clearly express his thought, and to this extent 
would it be necessary to permit the use of 
other tongues than the international one, but 
this would bo a very small item compared with 
the immense gain that all the new facts and 
theories of the science would be expressed in 
the world language, and, as the years rolled by, 
the necessity of using any national language 
in such international communications and 
contributions would grow less and less— to 
finally disappear. 
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Even the readily knowledge of natural 
tooguee required for atud? or reference would 
be immediately reduced to a minimum, be- 
oauee large amounte of matter which at pree- 
ent are not translated into the national lan- 
guages, for no other reason than that the de- 
mand for it in each tongue will not justify the 
expense, could be translated into the accepted 
international idiom, as it would then hare the 
world for a market. Every year this mini- 
mum would steadily approach zero, as new 
theories and methods superseded old and wore 
given to the world by their authors, in Es- 

The desirability of having an author’s own 
words and expressions, whether one is study- 
ing him privately or quoting from hie works, 
is only another reason why that author, when 
desiring to reach all the world, should write 
in a common tongue, which all the world can 
easily understand, and the acquisition of 
which, to those chemists or other scientists of 
the present day who alreaily know English, 
French and German, is but child’s play. Such 
should be willing to accept this “ bunlen ” ( ?), 
in order that their less gifted brethren may 
have also the advantages of reading in the 
original, scientific matter to be hereafter re- 

We can not change the writings of the 
past, but the book of the future is ours to 
make or mar, and how better can wo fill its 
pages than by recording the now triumphs of 
science in one language, an international lan- 
guage, which even her humblest worshipper 
may readily acquire! J, D. Hailmas 

PmSBUBOB, 

December 13, 1909 

BELATtVirr AlfD SOME OF ITS CONBEqtlENOES 

The discussion of relativity in the recent 
meeting of the American Physical Society in 
Boston was a serious disappointment to me. 
It interfered with some of my future plans, 
and it left me in the dark concerning how 
those plans might be amended. 

I had intended, when I became a disem- 
bodied spirit, to start outwards from my space 


locus at that instant, and to travel with twice 
the velooity of light along my individual time 
emanations, until I hod reached the beginning 
of my time career. I was, end am, curious to 
see how that history would appear when re- 
newed backwards in this manner. I had then 
plarmed to pause until my history should over- 
take me again. This would give me a chance 
to see myself as others had seen me. I had 
previously realized that this would be a cruise 
which would require a great deal of skill by 
reason of the constantly changing position of 
my individual time and space locus, due to 
terrestrial and solar motion. Still I had 
thought it possible to follow the tangled trail, 
by keeping my course at right angles to the 
daily and annual wave fronts, as they sue- 
ceasively presented themselves. 

It had seemed possible also to gain in this 
manner the experimental data necessary in the 
framing of a general system of vector analysis. 
This system would enable one to start with the 
space locus at which the earthly clay was 
shaken off, and to locate with reference to it 
any other point in his own time and apace 
career. An increase in the length of the space 
vector in any direction would simultaneously 
carry one outwaixl in space, forward in time 
and backward in history. 

The Boston dieoiasion did not supply one 
item of information which I had confidently 
expected. It is necessary that one should, on 
such a cruise, know the precise number of 
cubic miles in a cubic year. This informa- 
tion was not given us. In addition it was 
revealed that it ia not possible for any velocity 
to bo greater than that of light, or 3 X 10'" cm. 
per second. 

Is this conclusion final! We can see that 
the waves which contain our spoken words lag 
greatly on those which embody our visible 
acts. May there not be some more refined 
medium, a spiritual medium, perhaps, in which 
V can exceed 3 X 10'" cm. per second! 

Evidently we must no longer sneeze at dis- 
cuasions concerning the relation between the 
wherenees of the when and the whenness of 
the where. The equations placed on that 
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Boston bkokboard show thst it ma; become 
possible to determine the relation between 
the present space locus of the instant when 
John Hancock finished his signature to a cer- 
tain immortal document, and the present time 
locus of the point in apace which his center of 
gravity then occupied. 

Fbancis E. Nn-nns 

" OEOMSTBIOAt, ” OANALS OS MABaf 
A snOOESTIOS 

At the present writing, Mara is traveling 
rapidly away from the earth, but, unfortu- 
nately, its mystery remains. Much was ex- 
pected from the observations to be made at 
the recent opposition, the most favorable one 
in some respects since 1892; and the planet 
has in fact been studied eagerly and carefully 
with telescopes of many sizes and kinds, and 
all the resources made available by the ad- 
vance in our knowledge of photographic and 
spectroscopic processes have been drawn upon 
to aid in solving the problems Mars presents. 
The details of these observations, for the most 
part, have not yet been published, but enough 
has been written to show that the average 
astronomer, as well as the intelligent layman, 
is left in as great doubt as to the actual con- 
figuration of the surface of Mars and the 
meteorological conditions prevailing there as 
he was a year ago. 

Even the fundamental question as to the 
size of telescope best adapted to the study of 
planetary detail remains an open one. On 
the one hand, an expert areographer, owner 
of a 24-inch refractor, has repeatedly claimed 
for his telescope “greater space-penetrating 
powers” (due to the combined excellences of 
bis lens and his atmosphere) than those pos- 
sessed by any other in the world, and says 
that it is by virtue of these powers that he 
can see Martian details invisible elsewhere. 
On the other hand, an astronomer in charge 
of a much larger refractor has recently taid 
that hie telescope was ioo powerftiP to show 

' It is rather amusing, by the way, to note that 
tome of our Kuropean friends seem to bave missed 
entirely the point of this remark and have, indeed, 
taken it so seriously as to be offended! 


the canals on Mars. Again w« ere told that 
to get the best results in such studies we molt 
use comparatively small telescopes or “cap 
down ” the object glasses of the larger instru- 
ments— even B 24-inch aperture is improved 
hy this process, it is said. 

It is hardly necessary to call attention to 
the very diverse views held by aroographers 
not only as to tha interpretation to be put 
upon many of the markings observed on Mars 
— in particular, the geometrical network of 
the "canals” — hut even as to their objective 
reality. Some optimists had hoped that pho- 
tography would effectually dispose of all doubts 
on the latter point, and Mr. Ixiwell, indeed, 
has stated that his photographs have forever 
settled the matter. But one needs only to 
compare the drawing made h.v M. E. M. An- 
toniadi, himself an expert student of Martian 
topography, from forty of Mr. Lowell’s pho- 
tographs' with the direct prints from other 
photographs published by Mr. Txiwell himself 
to realize that the “ doctors disagree ” as 
earnestly as ever. It would seem that the 
time has come for the experts to reach some 
definite agreement on these questions, and it 
is because I have a suggestion to offer that 
appears to be practicable and that would, if 
followed, undoubtedly clear the atmosphere, 
that I, who am merely an Interested student, 
not an expert, have ventured to write this note. 

Mr. Porcival Lowell has long been known 
as the chief advocate of the view that the 
Martian “ canals ” and other delicate surface 
markings on the planet which he has so fully 
observed and described are objective realities, 
and that they offer unmistakable evidence of 
IntelUgent life on the planet. He has not only 
puUisbed hie observations and conclusions in 
detail in technical publications, but he has 
also written several popular books on Mars — 
“science that reads like romance" — to sup- 
port these views. He has also claimed over 
and over again that his telescope and hia 
geographical location give him facilities for 

’MrmtJUy Xotioa Soyal Attnnomieal ffootofy, 
Vd. UUX, p. no, 1908. 

•Praoeedit^t of tho BoyoJ Bodtty of hoadm, 
Strles A, Vol. 177, p. 132, 1S08. 
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Martian study not enjoyed by any one elee- 
where. 

Suppose, then, that Mr. Lowell invite two 
or three other well-known expert students of 
planetary detail— say, for example, Mr. E. E. 
Barnard, of the Yerkes Observatory; Mr. W. 
H. Pickering, of Harvard College Observa- 
tory, and Mr. E. M. Antoniadi, of I’Observa- 


Thia la an aggressive book. It abounds In 
plain statements that attract the reader and 
lead him on. 

The author’s motive and plan is indicated 
in the preface as follows : 

A few minutes' ledection in regard to the 
modern ways of living will flx in the mind of the 
sound teuoner the conviction that wo are a care- 



markings observed, either visually or photo- 
graphically. by all four of these experts? 

These experts might perhaps also undertake, 
during their residence at Flagstaff, to verify 
the remarkable and intricate network of mark- 
ings on the planets Venus* and Mercury* which 
have been seen at the Lowell Observatory, and 
only there, so far as I am aware, and which, to 
the uninitiated, present many points of resem- 
blance to the " canal ” system on Mara. The 
fact that all the members of the Lowell Ob- 
servatory staff are able to see so many of these 
markings which, apparently, are invisible from 
other stations, would seem to lend additional 
interest to my suggestion. 

Great as have been Mr. Lowell’s services in 
stimulating seal in planetary studies, in no 
way, I think, could he add more to the sure 
advancement of our knowledge in this field 
than by inviting such a committee of experts 
to share with him, for a time, the advantages 
offered by his excellent telescope and favorable 
atmosphere. B. Q. Ajtken 

December S, 1909 

SCISNTIFW BOOKS 

The Human Body and Health. An Inter- 
mediate Text-book of Essential Physiology, 
Applied Hygiene and Practical Sanitation 
for Schools, By Ai-vis nAvmsoN, M.S., 
A,M., Ph.D., Professor of Biology in Lafay- 
ette College. New York, American Book 
Company. 

•For the markings on Mercury see Popular 
Atfnmomy, Vol. IV., p. 360, 1897 ; for the mark- 
ings on Venus, The Popular Science Monthly, Vol. 
LXXV.. p. 621, 1909. 


out of the houses by double doors and windowe, 
and Innocent children fed dirty milk because 
people do not realise that these acts are teepon- 
eible for many of the four thousand graves daily 
made in our nation's cemeteries. 

Sanitary seience and the public health can be 
advanced only as they are supported by an intel- 
ligent public opinion; ... new ideas are grasped 
most readily by the young. Parents do not recog- 
nine that eyesight is being impaired, normal 
growth prevented, blood poisoned and the body 
sUrved because of customs and habits bom in 
ignorance. , . . Anatomy and physiology la of 
little value to our young folks unless it helps 
them to practise intelligently in their daily lives 
the teachings of hygiene and sanitation. . . . 
Specidc facte and full explanations are given 
showing how disease is caused and how the body 
may bo kept well and strong . . 

The contents of the book are as follows: 
Chapter I., The Human Body as a Living 
Machine; chapter II., Plants and Animals 
Belated to Health; chapter III., The Plan of 
the Human Body; chapter IV., Food for the 
Body; chapter V., The Care and Cooking of 
Food; chapter VI , How Food is Uacii by the 
Body; chapter VII., Drink and Health; chap- 
ter VIII., Tobacco and other Narcotics and 
their Effect on Health; chapter IX., The 
Blood and its Passage through the Body; 
chapter X.. Breathing and its Use; chapter 
XL, Air and Health; chapter XII., Cleanli- 
ness and Warmth; chapter XIII., Clothing 
and Colds; chapter XIV., The Bones; chapter 
XV., The Muscles and Exercise; chapter 
XVL, How the Body is Governed; chapter 
XVn., The Care of the Nervous System and 
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how Narcotics Effect it; chapter XVIII., 
Organs for ReceiTing Knowledge: chapter 
XIX., The Cause of Sickness; chapter XX., 
How to Keep Well. 

The hook is well supplied with illustrative 
outs which for the most part are fairly good. 
The representation of the tubercle bacillus on 
page fifteen is hardly typical of that organism. 
The red-blood cells are described as cup-shaped 
(p. 79). This is, or has been, the teaching in 
the Harvard laboratories, but is not generally 
accepted. 

The eustachian tube is represented as enter- 
ing the middle ear at a level lower than that 
of the fenestra rotunda and inferior margin 
of the tympanum (p. 177). 

A few criticisms of the text may be ad- 
vanced as follows : 

Page 15; Measles is given as a bacterial 
disease. This has not yet been proved. The 
author recognises that fact on page 191. 

Page 16; It is stated that “our common 
disease bacteria do not have spores. . . .” The 
bacillus of tetanus that figures so extensively 
in our Fourth of July mortality is a spore- 
forming bacterium; the bacillus of tubercu- 
losis is thought at times to show spore forma- 
tion; other pathogenic spore-forming bacteria 
are the bacillus of anthrax, the bacillus of 
malignant mdema. 

Page 18; “ Yellow fever and ... are caused 
by tiny animals. . . .” This is probably true, 
but the fact remains that the specific cause of 
yellow fever has not yet been demonstrated. 

Page 19; It is stated that the ova of head 
lice may be removed by washing the hair “ two 
or three times” with “soap and equal parts 
of vinegar and hot water.” This is a disap- 
pointing treatment. The patient is lucky if 
he escapes without a close hair cut. At best 
the ova may otherwise he removed only by 
hours of careful combing. 

Page 35; The question is asked; “Why is 
it harmful to eat more than the body needs?” 
According to some of our best authorities it 
is impossible not to eat more than the body 

Page 87 : Scarlet fever is referred to as a 
bacterial disease. The fact that the specific 


cause of this disease has not been found is 
recognised on page 101. 

Page 44: Beference ia here made to mucus 
as having “the power to kill many harmful 
bacteria and thus protect the body from dis- 
ease.” Our authorities on the flora of the 
normal mouth, nose and throat tell us that 
these regions may contain a score or more of 
varieties of bacteria, including such forms as 
the staphylococcus and streptococcus pyogeus, 
pneumococcus, bacillus of diphtheria and the 
meningococcus. 

Page SO: A description of “stomach diges- 
tion” is given here with no reference to the 
fact established by Cannon that salivary diges- 
tion is continued for some time after the food 
has reached the cardia. 

Page 67: The carbonated drinks are here 
stated to be healthful when used in modera- 
tion. It must not be forgotten that soda 
water, ginger ale, and so on, are responsible 
for a great deal of indigestion. The special- 
ists in our large skin clinics spend a good deal 
of time proscribing these drinks. 

Pages 90 and 122: Turpentine and alcohol 
are recommended as antiseptic washes for 
fresh wounds. This is severe treatment. 
Turpentine and alcohol are very painful when 
applied to raw surfaces. 

Page 107; “. . . impure air is heavy and 
near the floor.” This statement is startling. 
In view of the fact that it is at variance with 
the teachings of hygiene for many years, it 
must be backed up with a careful array of 
eignificant experimental facts before it can be 
credited. The single experiment offered in 
the text does not suffice. 

Page 121; “To avoid dandruff, the scalp 
should bo thoroughly washed with soap and 
warm water once or twice a month.” The 
avoidance of dandruff is not so simple. If 
much relUnce is placed on this advice it will 
lead to disappointment. 

Page 194; “. . . and numerous oases are on 
record where the use of milk from sick cows 
has given the disease [tuberculosis] to chil- 
dren.” There is good reason for being afraid 
of milk from tubercular cows in spite of the 
fact that some of our very best authorities ate 
not disposed to agree that there are numerous 
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authentic oases of human tuberoulosis from 
this source. 

A special eftort is made throughout this 
book to present the evil effects of the use of 
alcohol and tobacco. This is legitimate and 
worthy, but one can not help asking if it is 
not overdone. Young people are not stupid. 
It is not wise to place extreme statements 
before them. They ate very likely to discover 
that some of the moat successful men in every 
branch of life smoke or drink more or lees. 
They may find the practise in their own de- 
servingly respected parents. They are likely 
to ask if the fishes on pages 72 and 111, which 
died in twenty-five minutes from the poison 
soaked out of tohacco placed in their aquaria 
would not have died just as quickly if tea 
leaves or coffee grounds or boiled cauliflower, 
onions or table olives had bean substituted for 
the tobacco; or if any other smoko passed 
through the aquarium of the fish on page 168 
would not have been as disastrous as the 
tobacco smoke which took that fish’s life. 
These experiments should be cheeked up with 
controls. There are enough indisputable facts 
pointing to the evil effects of alcohol and 
tobacco to furnish sufficient argument against 
their unwise use. Thomas A. Storky 

CoLLio* or THi City or New York 

Catalogut of iho Lepidopiera Pkalana in the 

Briiish Mueeum. Volume VII., 1908; Vol- 
ume vni, 1909. By Sir Geosof. F. Hamp- 

sow, Bart. 

The present volumes deal with part of the 
subfamily Acronyctin® of the family Noc- 
tuid®. This subfamily will bo treated in 
throe volumee, of which these are the first 
and second. Volume VII. comprises 843 
species in 96 genera, Volume VIII., 720 
species in 104 genera. The key to the genera 
of the Acroiiyctinas given in Volume VII. is 
reprinted in Volume Vm. with some addi- 
tions and corrections and with the references 
to pages added. A large number of the gen- 
era are new, and their appearance in print 
without citation of species under them is 
rather unfortunate, aa the proper citatioi; of 
species will not occur until Volume IX. ap- 
pears. In the meantime, students using the 


tables are liable to make use of these names. 
As we understand the rules, such use would 
appropriate the authorship of the generic 
names, and wo have ourselves avoided using 
them on several occasions. Sir George Hamp- 
Bon follows the general plan of the preceding 
volumes, so useful and well received by the 
entomological public. It goes without saying 
that the majority of our familiar names are 
changed. But this is something that we have 
learned to expect and is, indeed, quite un- 
avoidable, as never before hare the moths of 
the world been consistently classified by an 
author so capable in the subject and so well 
supplied with material. An incidental result 
of the continued appearance of these volumes 
is the enabling of the general student to de- 
termine North American noctuids independ- 
ently. Bierotofore, there have existed no gen- 
eral tables of genera and species anywhere 
nearly up to date, so that it has been practi- 
cally necesaary for the last thirty years to 
refer doubtful specimens to a single student 
who has made this field his own. The relief 
now being afforded from this condition is 
gratifying. IIaiuusok 0. Dyab 

SCIENTIFIC JOVHNAIS AND ARTICLES 
The Journal of Biologtcal Chemistry, Vol. 
VII., No, 1, issued December 21, contains the 
following : “ The Iodine Complex in Sponges 
(Siii-Diiodotyrosinel,” by Henry L. Wheeler 
and Bafayette B. Mendel. Decomposition of 
ordinary batli sponges by barium hydrate 
yields 3..’i-<liiod<i|yr<iKiue (iodgorgoric acid). 
“ On the Preparation and Proporties of lodo- 
mucoida,” by Gustave M. Meyer. Treatment 
of tcndoinucoid with iodine in alkaline solu- 
tion produces iodo-muooids, containing about 
14 per cent, of organic iodine. “ Lactic Acid 
in the Autolyzed Dog’s Liver," by Tadasu 
Saiki. The lactic acid formed in liver au- 
tolysis is largely sarcolaotio acid. “Liquid 
Extraction with the Aid of Soxlilet’a Appa- 
ratus,” by Tadasu Saiki. An adaptation of 
the usual form of Soxhlet’s apparatus for ex- 
traction of liquids. “ A Study of the Chem- 
istry of Canoer; II., Purin Bases, Creatin and 
Oreatinin,” by Tadasu Saiki. Analyses of 
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fresh carcinomata. “ A Note on the Estinu- 
tion of Purin Nitrogen in Urine,” by Stanley 
B. Benedict and Tadasn Saiki. Preliminary 
addition of acetic acid to urine makes the 
Krviger-Schmid method more accurate. ” On 
the Neutrality Equilibrium in Blood and Pro- 
toplasm,” by Lawrence J. Henderson An 
answer to Robertson {Joum. Biol Chem., VI., 
p. 313. 1908) . “ Observations on the Influ- 

ence of Lactic Acid Ferments upon Intestinal 
Putrefaction in a Healthy Individual,” by 
Helen Baldwin. Addition of lactobacilline, 
bacillac or zoolak to diet did not dimimsli 
urinary evidence of intaetinal putrefaction. 


ematics Teachers In New England. The annual 
dinner of the society took place on Wednesday 
evening, forty-seven members gatheniig for this 
agreeable occasion. Much credit for the succeu 
of the meeting must be given to the local oom- 
nuttee on arrangements. Professors l>Ier, Bartlett 
and Bouton 

The total attendanoe at the annual meeting in- 
cluded ilxty-one members of the society. £x- 
prceident H. S White and Professor E. W Brown 
occupied the chair alternately during the severel 
eesalone. The following persons were elected to 
membership: Professor R M. Barton, Dartmouth 
College; Dr. J. R, Conner, Johns Hopkins Uni- 
versity; Min Eva M. Bmith, lamdon, England. 
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variatiOM and the oscinaUini of gan, Htirlin, Moreo, Opie, Pearce, Koue. Shaffer, 
»r differential oquatione of the Shaklee, Van Slykc, Wallace, WoU. 





Simon Flexner and Paul A. Lewia. 

“Tho Influence of Thyroid-paraOiyroid-eotomy 
on the Ammonia Doatroying Power of the IJver,” 
A J. Carlson and CUra .Tacobaon. 

“ 'Iho Kclation of Ptyalin Concentration to tho 
Diet and to the Rate of Saljvarjr Secretion,’’ A. J. 
Curleon and A L. Crittenden 

“ On Non-epeeifio Complement Pnation,” Hldeyo 
Nojfuchi. 

“ Experimental Cirrhosis of the Liver,” Eugene 
h. Opie. 

” Shaking Experiments with Protoaoa,” Max 
Biiokni L. Opix, 


wire. The central area of the plate does not repel 
the outflowing diaoharge from the negative wire 
to the film. On tlie contrary, it attracts them. 
!rhe discharge lines over the film are nearly par- 
allel, hut diverge slightly at their outermost ends. 

Manx J. Klem, 
Ubrarian 

THE aMEMCAN DlIEMIOAL SOOnrTT 
HEW XOEK 8ECT10H 

The fourth regular meeting of the session of 
1»0»-10 was held at the Chemists' Club on Jan- 
uary 7. 

The following papers uere read: 

“The Origin of the Chemical Blements," by 
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men! of Science;— 
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Sodetiea and Aoademiei;— 
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TUB AUBRICAV ASBOCUTIOV FOR THB 
ADVAVCBMENT OF SOtBVOE 
BOIBNOE AS SUBJECT-MATTER AVD AS 
METHOD ' 

One who, like myself, claims no expert- 
ness in any branch of natural science can 
undertake to discuss the teaching of science 
only at some risk of presumption. At 
present, however, the gap between those 
who are scientific specialists and those who 
are interested in science on account of its 
significance in life, that is to say, on ac- 
count of its educational significance, is very 
great. Therefore I see no other way of 
promoting that mutual understanding so 
requisite for educational progress than for 
all of us frankly to state our own convic- 
tions, even if thereby we betray our limita- 
tions and trespass where we have no rights 
save by courtesy. 

I suppose that I may assume that all who 
are much interested in securing for the 
sciences the place that belongs to them in 
education feel a certain amount of disap- 
pointment at the results hitherto attained. 
The glowing predictions made respecting 
them have been somewhat chilled by the 
event. Of oonrse, this relative shortcoming 
is due in part to the unwillingness of the 
custodians of educational traditions and 
ideals to give scientific studies a fair show. 
Yet in view of the relatively equal oppor- 
tunity accorded to science to-day compared 
with its status two generations ago, this 
cause alone does not explain the unsatis- 
factory outcome. Considering the oppor- 
' Address o{ the vice-president *nd chslmuui of 
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tunities, Students have not flocked to the 
study of science in the numbers predicted, 
nor has science modified the spirit and 
purport of all education in a degree com- 
mensurate with the claims made for it. 
The causes for this result are many and 
complex. I make no pretense of doing 
more than singling out what seems to me 
one influential cause, the remedy for which 
most lies with scientifie men themselves. 
I mean that science has been taught too 
much as an accumulation of ready-made 
material with which students are to be 
made familiar, not enough as a method of 
thinking, an attitude of mind, after the 
pattern of which mental habits are to be 
transformed. 

Among the adherents of a literary educa- 
tion who have contended against the claims 
of science, Matthew Arnold has, I think, 
been most discreetly reasonable. He freely 
admitted the need of men knowing some- 
thing, knowing a good deal, about the nat- 
ural conditions of their own lives Since, 
BO to say, men have to breathe air. It is 
advisable that they should know something 
of the constitution of air and of the mech- 
anism of the lungs. Moreover, since the 
sciences have been developed by human 
beings, an important part, of humanistic 
culture, of knowing the beat that men have 
said and thought, consists in becoming ac- 
quainted with the contributions of the 
great historic leaders of science. 

These concessions made, Matthew Arnold 
insisted that the important thing, the indis- 
pensable thing in education, is to become 
acquainted with human life itself, its art, 
its literature, its politics, the fluctuations 
of its career. Such knowledge, he con- 
tended, touches more closely our offices 
and responsibilities as human beings, since 
these, after all, are to human beings and 
uol to physical things. Such knowledge, 
more^er, lays hold of the emotions and 


the imagination and modifies character, 
while knowledge about things remains an 
inert possession of speculative intelligence. 

Tliose who believe, nevertheless, that the 
sciences have a part to play m education 
equal— at the least- to that of hterature 
and language, have perhaps something to 
learn from this contention. If we regard 
science and literary culture as just so much 
subject-matter, is not Mr. Arnold’s conten- 
tion essentially just! Conceived from this 
standpoint, knowledge of human affairs 
couched in personal terms seems more im- 
portant and more intimately appealing 
than knowledge of physical things con- 
veyed in impersonal terms One might 
well object to Arnold that lie ignored the 
place of natural forces and conditions in 
human life and thereby created an impos- 
sible dualism But it would not be easy to 
deny that knowledge of Thermopylsp knits 
itself more readily into the body of emo- 
tional images that stir men to action than 
does the formula for the acceleration of a 
flying arrow; or that Burns’s poem on the 
daisy enters more urgently and compel- 
lingly into the moving vision of life than 
does information regarding the morphol- 
ogy of the daisy. 

The infinitely extensive character of nat- 
ural facts and the universal character of 
the laws formulated about them is some- 
times claimed to give science an advantage 
over literature. But viewed from the 
standpoint of ciiuoation, this presumed 
superiority turns out a defect; that is to 
say, so long as we confine ourselves to the 
point of view of subject-matter. Just be- 
cause the facts of nature are multitudinous, 
inexhaustible, they begin nowhere and end 
nowhere in particular, and hence are not, 
just as facts, the best material for the edu- 
cation of those whose lives are centered in 
quite local situations and whose careers are 
irretrievably partial and speoifle. If we 
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turn from multiplicity of detail to general 
laws, we find indeed that the laws of science 
are universal, but we also find that for edu- 
cational purposes their universality means 
abstractness and remoteness. The condi- 
tions, the interests, the ends of conduct 
are irredeemably concrete and specific. 
'We do not live in a medium of nnivcraal 
principles, but by means of adapta- 
tions, tlirongh concessions and compro- 
mises, struggling as best we may to enlarge 
the range of a concrete here and now. So 
far as acquaintance is concerned, it is the 
individualized and the Immanly limited 
that helps, not the bare universal and the 
inexhaustibly multifarious. 

These considerations are highly theoret- 
ical But they have very practical coun- 
terparts in school procedure. One of the 
most serious difficulties that confronts the 
educator who wants in good faith to do 
something worth while with the sciences is 
their number, and the indefinite bulk of 
the material in each. At times, it seems as 
if the educational availability of science 
were breaking down because of its own 
sheer mass. There is at once so much of 
science and so many sciences that educators 
oscillate, helpless, between arbitrary selec- 
tion and teaching a little of everything. 
If any questions this statement, let him 
consider in elementary education the for- 
tunes of nature-study for the last two 
decades. 

Is there anything on earth, or in the 
waters under the earth or in the heavens 
above, that distracted teaoliers have not 
resorted to ? Visit schools where they have 
taken nature study conscientiously. This 
school moves with zealous bustle from 
leaves to fiowers, from flowers to minerals, 
from minerals to stars, from stars to the 
raw materials of industry, thence hack to 
leaves and atones. At another school you 
find children energetically striving to keep 


up with what is happily termed the “roll- 
ing year." They chart the records of 
barometer and thermometer; they plot 
changes and velocities of the winds; they 
exhaust the possibilities of colored crayons 
to denote the ratio of sunshine and cloud 
in successive days and weeks, they keep 
records of the changing heights of the sun’s 
shadows; they do sums m amounts of rain- 
falls and atmospheric humidities— and at 
the end, the rolling year, like the rolling 
stone, gathers little moss. 

Is it any wonder that after a while teach- 
ers yearn for the limitations of the good 
old-fashioned studies -for English gram- 
mar, where the parts of speech may sink 
as low as seven but never rise above nine; 
for text-book geography, with its strictly 
inexiiansivc number of continents , even tor 
the war campaigns and the lists of rulers 
in history since they can not be stretched 
beyond a certain point, and for “memory 
gems" in literature, since a single book 
will contain the “Poems Every Child 
Should Know.” 

There are many who do not believe it 
amounts to much one way or the other what 
children do in science in the elementary 
school. I do not agree, for upon the whole, 
I believe the attitude toward the study of 
•scienee is, and should be, fixed during the 
earlier years of life. But in any case, how 
far does the situation in the secondary 
schools differ from that just described? 
Any one who has followed the discussions of 
college faculties for the last twenty-five 
years concerning entrance requirements in 
science, will be able to testify that the situ- 
ation has been one of highly unstable equi- 
librium between the claims of a little of a 
great many sciences, a good deal (compara- 
tively) of one, a combination of one hiolog- 
icAl and one exact science, and the arbitrary 
option of the pupil of one, two or three out 
of a list of six or seven specified sciences. 



124 


SCIENCE 


[N.S. VOL.XXXI. 110.787 


The only safe generalization possible is that 
whatever course a given institution pursues, 
it changes that course at least as often as 
the human organism proverbially renews 
its tissues. The movement has probably 
tended in the direction of reduction, but 
every one who has followed the history of 
pedagogical discussion will admit that 
every alteration of opinion as to what sub- 
jects should be taught has been paralleled 
by a modification of opinion as to the por- 
tions of any subject to be selected and 
emphasized. 

All this change is to some extent a symp- 
tom of healthy activity, change being espe- 
cially needed in any group of studies so 
new that they have to blaze their own trail, 
since they have no body of traditions upon 
which to fall back as is the case with study 
of language and literature. But this prin- 
ciple hardly covers the whole field of 
change. A considerable part of it has been 
due not to intelligent experimentation and 
exploration, but to blind action and reac- 
tion, or to the urgency of some strenuous 
soul who has propagated some emphatic 
doctrine, 

Imagine a history of the teaching of the 
languages which should read like this; 
“The later seventies and early eighties of. 
the nineteenth century witnessed a remark- 
able growth in the attention given in high 
schools to the languages. Hundreds of 
schools adopted an extensive and elaborate 
scheme by means of which almost the entire 
linguistic ground was covered. Bach of 
the three terms of the year was devoted to 
a language. In the first year, Latin end 
Greek and Sanskrit were covered; in the 
next, French, German and Italian; while 
the last year was given to review and to 
Hebrew and Spanish as optional studies.” 

This piece of historic parallelism raises 
the question as to the real source of the 
educational value of, say, Latin. How 


much is due to its being a “humanity," 
its giving insight into the best the world 
has thought and said, and how much to its 
being pursued continuously for at least 
four years? How much to the graded and 
orderly arrangement that this long period 
both permitted and compelled 7 How much 
to the cumulative effort of constant re- 
course to what had earlier been learned, 
not by way of mere monotonous repetition, 
hut as a necessary instrument of later 
achievement f Are we not entitled to con- 
clude that the method demanded by the 
study 18 the source of ils efficacy rather 
than anything inhering in its content? 

Thus we come around again to the pri- 
mary contention of the paper ; that science 
teaching has suffered because science has 
been so frequently presented just as so 
much ready-made knowledge, so much sub- 
ject-matter of fact and law, rather than as 
the effective method of inquiry into any 
subject-matter. 

Science might well take a leaf from the 
book of the actual, as distinct from the sup- 
posititious, pursuit of the classics in the 
schools. The claim for their worth has pro- 
fessedly rested upon their cultural value; 
but imaginative insight into human affairs 
has perhaps been the last thing, save per 
accidem, that the average student has got 
from his pursuit of the classics. His time 
has gone of necessity to the mastering of a 
language, not tq appreciation of humanity. 
To some extent just because of this en- 
forced simplification (not to say meager- 
ness) the student acquires, if he acquires 
anything, a certain habitual method. Con- 
fused, however, by the tradition that the 
subject-matter is the effl'oacioua factor, the 
defender of the sciences has thought that 
he could make good bis case only on analo- 
gous grounds, and hence has been misled 
into resting his claim upon the superior 
significance of his special sabjeet-matter; 
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even into efforts to increase still further 
the scope of scientific subject-matter in 
education. The procedure of Spencer is 
typical. To urge the prerogative of sci- 
ence, he raised the question what knowl- 
edge, what facta, are of most utility for 
life, and, answering the question by this 
criterion of the value of subject-matter, 
decided in favor of the sciences. Having 
thus identified education with the amassing 
of information, it is not a matter of sur- 
prise that for the re.st of his life he taught 
that comparatively little is to be expected 
from education in the way of moral train- 
ing and social reform, since the motives of 
conduct lie in the affectioms and the aver- 
sions, not in the bare recognition of mat- 
ters of fact. 

Surely if there is any knowledge which 
is of most worth it is knowledge of the ways 
by which anything is entitled to be called 
knowledge instead of being mere opinion or 
guess-work or dogma. 

Such knowledge never can be learned by 
itself; it is not information, but a mode 
of intelligent practise, an habitual disposi- 
tion of mind. Only by taking a hand in 
the making of knowledge, by transferring 
guess and opinion into belief authorized by 
inquiry, does one ever get a knowledge of 
the method of knowing. Because partici- 
pation in the making of knowledge has been 
scant, because reliapce on the efficacy of 
acquaintance with certain kinds of facts 
has been current, science has not accom- 
plished in education what was preiHcted 
for it. 

"We define science as systematized knowl- 
edge, but the definition is wholly ambign- 
ons. Does it mean the body of facts, the 
subject-matter t Or does it mean the proc- 
esses by which something fit to be called 
knowledge is brought into existence, and 
order introduced into the flux of experi- 
ence t That science means both of these 


things will doubtless be the reply, and 
rightly. Bat in the order both of time and 
of importance, science as method precedes 
science as subject-matter. Systematized 
knowledge is science only because of the 
care and thoroughness with which it has 
been sought for, selected and arranged. 
Only by pressing the courtesy of language 
beyond what is decent can we term such 
mformation as is acquired ready-made, 
without active experimenting and testing, 
science. 

The force of this assertion is not quite 
identical with the commonplace of sci- 
entific instruction that text-book and lec- 
ture are not enough; that the student 
must have laboratory exercises. A stu- 
dent may acquire lalwratory methods as 
so much isolated and final stuff, just as 
he may so acquire material from a text- 
book One’s mental attitude is not neces- 
sarily changed just because he engages in 
certain physical manipulations and handles 
certain tools and materials. Many a atu- 
dent has acquired dexterity and skill in 
laboratory methods without its ever occur- 
ring to him that they have anything to do 
with constructing beliefs that are alone 
worthy of the title of knowledge. To do 
certain things, to learn certain modes of 
procedure, are to him just a part of the 
subject-matter to be acquired , they belong, 
say, to chemistry, just as do the symbols 
HjSO, or the atomic theory. They are part 
of the arcana in process of revelation to 
him. In order to proceed in the mystery 
one has, of course, to master its ritual. 
And how easily the laboratory becomes lit- 
urgical! In short, it is a problem and a 
difficult problem to conduct matters so that 
the technical methods employed in a sub- 
ject shall become conscious instrumentali- 
ties of realizing the meaning of knowledge 
—what is required in the way of thinking 
and of search for evidence before anything 
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passes from the realm of opinion, guess 
work and dogma into that of knowledge. 
Tet unless this perception accrues, we can 
hardly claim that an individual has been 
instructed in science. This problem of 
turning laboratory technique to intellectual 
account is even more pressing than that of 
utilization of information derived from 
books. Almost every teacher has had 
drummed into him the inadequacy of mere 
book instruction, but the conscience of most 
is quite at peace if only pupils are put 
through some laboratory exercisca Is not 
this the path of experiment and induction 
by which science develops? 

I hope it will not be supposed that, in 
dwelling upon the relative defect and back- 
wardness of science teaching I deny its 
absolute achievements and improvements, 
if I go on to point out to what a compara- 
tively slight extent the teachmg of science 
hss succeeded in protecting the so-cslled 
educated public agamst recrudescences of 
all sorts of corporate superstitions and silli- 
ness. Nay, one can go even farther and 
say that science teaching not only has not 
protected men and women who have been 
to school from the revival of all kinds of 
occultism, but to some extent has paved the 
way for this revival. Has not science re- 
vealed many wonders! If radio-activity 
is a proved fact, why is not telepathy 
highly probable! Shall we, as a literary 
idealist recently pathetically inquired, ad- 
mit that mere brute matter has such capaci- 
ties and deny them to mind! When all 
allowance is made for the unscrupulous 
willingness of newspapers and magazines 
to publish any marvel of so-called seientiflo 
.discovery that may give a momentary thrill 
of sensation to any jaded reader, there is 
still, I think, a large residuum of published 
matter to be accounted for only on the 
ground of densely honest ignorance. So 
many things have been vouched for by 


science; so many things that one would 
have thought absurd have been substan- 
tiated, why not one more, and why not this 
one morel Communication of science as 
subject-matter has so far outrun in educa- 
tion the construction of a scientific habit 
of mind that to some extent the natural 
common sense of mankind has been inter- 
fered with to its detriment. 

Something of the current flippancy of 
belief and quasi-scepticisiii must also 
be charged to the state of science teach- 
ing, The man of even ordinary culture is 
aware of the rapid changes of subject- 
matter, and taught so that he believes sub- 
ject-matter, not method, constitutes science, 
he remarks to himself that if this is science, 
then science is in constant change, and there 
is no certainly anywhere. If the emphasis 
had been put upon method of attack and 
mastery, from this change he would have 
learned the lesson of Curiosity, flexibility 
and patient search; as it is, the result too 
often is a blBs4 satiety. 

I do not mean that our schools should be 
expected to send forth their student* 
equipped as judges of truth and falsity in 
specialized scientific matters. But that the 
great majority of those who leave school 
should have some idea of the kind of evi- 
dence required to substantiate given type* 
of belief does not seem unreasonable. Nor 
is it absurd to Bipect,that they should go 
forth ■'Tith, a lively interest in the ways in 
which knowledge is improved and a marked 
distaste for all conclusions reached in dis- 
harmony with the methods of seientiflo 
inquiry. It would be absurd, for example, 
to expect any large number to master the 
technical methods of determining distance, 
direction and position in the arctic regions j 
it would perhaps be possible to develop a 
state of mind with American people in gen- 
eral in which the anppoaedly keen Amer- 
ican sense of humor would react when it is 
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proposed to settle the question of reaching 
the pole by aldermanic resolutions and 
straw votes in railway trains or even news- 
paper editorials. 

If in the foregoing remarks I have 
touched superficially upon some aspects of 
science teaching rather than sounded its 
depths, I can not plead as my excuse failure 
to realize the importance of the topic. One 
of the only two articles that remain in my 
creed of life is that the future of our civil- 
ization depends upon the widening spread 
and deepening hold of the scientific habit 
of mind ; and that the problem of problems 
in our education is therefore to discover 
how to mature and make effective this 
seiontifio habit. Mankind so far has been 
ruled by things and by words, not by 
thought, for till the last few moments of 
history, humanity has not been in posses- 
sion of the conditions of secure and effeci- 
ive thinking, Without ignoring in the 
least the consolation that has come to men 
from their literary education, I would even 
go so far as to say that only the gradual 
replacing of a literary by a scientific educa- 
tion can assure to man the progressive 
amelioration of his lot. Unless we master 
things, we shall continue to be mastered by 
them; the magic that words cast upon 
things may indeed disguise our subjection 
or render us less dissatisfied with it, but 
after all science, nol words, casts the only 
compelling spell upon things. 

Scientific method is not just a method 
which it has been found profitable to pur- 
sue m this or that abstruse subject for 
purely technical reasons. It represents the 
only method of thinking that has proved 
fruitful in any subject—that is what we 
mean when we call it scientific. It is not 
a peculiar development of thinking for 
highly specialized ends; it is thinking so 
far as thought has become conscious of its 


proper ends and of the equipment indis- 
pensable for success in their pursuit. 

The modem warship seems symbolic of 
the present position of science in life and 
education. The warship could not exist 
were it not for science; mathematics, me- 
chanics, chemistrj'-, electricity supply the 
technique of its constnietion and manage- 
ment. But the aims, the ideals in whose 
service this marvelous technique is dis- 
played are survivals of a pre-soieiitifle age, 
that is, of barbarism. Science has as yet 
had next to nothing to do with forming the 
social and moral ideals for the sake of 
which she is used. Uven where science has 
received its most attentive recognition, it 
has remained a servant of ends imposed 
from alien traditions. If ever we are to be 
governed by intelligence, not by things and 
by words, science must have something to 
say about what we do, and not merely about 
how we may do it moat easily and eco- 
nomically. And if this consummation is 
achieved, the transformation must ooour 
through education, by bringing home to 
men’s habitual inclination and attitude the 
significance of genuine knowledge and the 
full import of the conditions requisite for 
its attainment. Actively to participate in 
the making of knowledge is the highest 
prerogative of man and the only warrant 
of his freedom. When our schools truly 
become laboratories of knowledge-making, 
not mills fitted out with information-hop- 
pers, there will no longer be need to discuss 
the place of science in education. 

John Dkwet 

Columbia UuiTiEBiTir 

THE FUTURE OF THE UEDICAL 

PROFESSION ‘ * 

Mr. President and CoUeagues: We are 
here to rejoice over the union of the Ohio 
and the Miami Medical Colleges, which 

'An addms on Dnivenity Dsy, December 1, 
1908, at the University of Cincinnati. 
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have become one school, the medical de- 
partment of the University of Cincinoati. 
Each of tliese schools has an honorable 
history Leaders and pioneers m the pro- 
fession have made up their faculties, and 
men of most honorable record arc to be 
found among their graduates This amal- 
gamation has been accomplished at much 
personal sacrifice on the part of some con- 
nected with each institution. 'When any 
institution of the rank and prestige held so 
many years by each of these si^ools loses 
Its individuality some of the dreams of the 
past must come to naught This is by no 
moans an isolated instance of the merger 
of medical schools withm the past few 
years in this country. In various sections 
this has already been accomplished. The 
number of medical schools is decreasing 
and this decrease is being brought about 
by the profession itself. Not only is the 
number of medical schools being dimin- 
ished, but in all the better medical schools 
the bars to admission are Ixnng raised 
higlicr each year. This is a commercial 
age and this is preeminently a commercial 
country, and yet the medical profession is 
ridding itself of conimereialism. It is de- 
manding of those who desire to enter its 
rilnks a higher degree of culture and' intel- 
ligence than IS demanded of any other 
profession in this country. The average 
requirement for admission to our beat med- 
ical schools IS at least two years ahead of 
that demanded for admission to other pro- 
fessional schools, and after admission, from 
one to two years more of time is demanded 
for graduation. Our best medical schools 
are demanding a more advanced prelim- 
a inary education of their raatriculateH, and 
more time in the course, and yet the finan- 
cial inducements to enter the profession are 
falling year by year. It requires not only 
more time but more money to enter the 
medical than any other profession. In our 


universities in which both law and medi- 
cine are taught the students in the two 
schools pay [iractieslly the same tuition 
and annual fees, while in addition to these 
the medical student must pay extra labora- 
tory expenses. A young man in my own 
state may, after finishing his high school, 
enter the law department of the university 
and graduate after three years, or, if he 
chooses, he may read law in an oflBcc for 
fifteen months, then enter the law school 
and graduate after two yeara. If he 
wishes to study medicine, after completing 
his high school courae, he must spend at 
least two years in the collegiate department 
of the university before he can enter upon 
his medical studies, for which four more 
years arc required. 

Every state in the union has a minimum 
legal requirement for the practise of medi- 
cine, and in some this requirement is high 
enough to exclude all save those who have 
had the best training This restriction is 
fur the benefit of the people, and not in the 
interests of the profession. Unfortunately, 
these legal enactments fail to reach many 
pseudo-medical practitioners who still prey 
upon the credulity of the public, aueh as 
the nostrum vender, the advertising eharle- 
tan, the abortionist ei omne id genus. 

The medical profession is giving liberally 
of its energy, time and money in every 
branch of sanitation. It is doing its best 
in the restriction and prevention of disease. 
Many of our best men are serving on state, 
municipal and village boards of health, 
often without any pecuniary remuneration, 
and in practically all instances without 
adequate financial reward, The physician 
not only pays the taxes upon what prop- 
erty he possesses, but day and night he is 
rendering extra service to the poor of his 
commnnity, and it must be admitted that 
many of the well-to-do trespass upon his 
generosity. The clinic established for the 
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treatment of the poor is crowded with the 
rich, often to the practical exclusion of 
those for whose benefit the charity was 
intended. 

Let us see what the condition of the 
medical man in this country is to-day. In 
order to enter a good medical school, he 
must have a better preliminary education 
than is demanded for admission to any 
other professional school. Having gained 
admission, he must spend more money and 
take more time in order to gain his degree 
tlian any other profession demands. Then 
the young man with his degree finds it 
highly advantageous to take one or more 
years of hospital work for which he re- 
ceives no financial remuneration. Before 
he can offer his services to the public he 
must pass a state examination which is 
more rigid than that demanded of any other 
profession. Finally, having hung out his 
sign, he walks to his dispensary nr hospital, 
where he offers his dearly bought skill and 
experience to the deserving poor, many of 
whom ride to the same place in costly motor 
cars. He serves without recompense upon 
boards of health, and does his best to pre- 
vent disease upon the existence of which 
his bread and butter depend. He writes 
papers and gives lectures upon sanitation, 
and the more his advice is accepted and 
followed, the smaller is the number of his 
paying patients. When he is treating a 
ease of any infectious disease the physi- 
cian, in preventing the spread of the infec- 
tion, is rendering a service to the public, 
which as a rule is unrecognised and ael- 
dom rewarded. In legislative halls he is 
crowded aside by the followers of pseudo- 
medicine. If his name gets into the daily 
papers favorably in connection with any 
case under his charge, his professional 
brethren scold, while the bold advertise- 
ment of the nostrum vender, the so-called 
specialist and the abortionist stare at him 


from the pages of both the secular and 
religions press. He lectures on the pre- 
vention and eradication of tuberculosis, 
telling how people should live in order to 
prevent this disease. He says that out- 
door life, good, wholesome food and sani- 
tary surroundings are the essentials, and 
he helps to make up the millions annually 
required on account of the postal defi- 
ciency, while the government mail carries 
to the remotest comers of the county the 
lying promises of so-called consumption 
cures. He attenii>ts to show how in- 
temperance saps the health of body and 
mind and fills our asylums, while the 
most deadly forois of alcohol are freely 
sold at exorbitant prices under the 
delusive names of stomach hitters, celery 
compound, peruna, etc He shows the 
deteriorating effect of venereal disease. He 
tells that a large per cent of his gynascolog- 
ical operations results from this cause, 
while the “restorer of lost manhood” 
sprinkles the pages of the Sunday news- 
paper with his nauseating “ads.” He pays 
a high duty on the imported microscope 
with w'hieh he watches the agglutination of 
typhoid bacilli in his early recognition of 
the disease, preparatory to recommending 
measures that may avert the epidemic, 
while the sugar trust bribes the custom 
inspector and the corporation aeeumulates 
Its millions. He pays a double price for 
the knife with which he removes the can- 
cerous breast of the poor woman, because 
the steel trust must declare a dividend. 

Twenty years ago there were many med- 
ical schools in this country, owned and con- 
trolled by their faculties, to the members 
of which there came either directly or in- 
directly each year a fair financial return 
on the investment. It did not cost much 
to inaugurate and maintain a medical 
school at that tiine. A suitable building 
with one or two large lecture rooms, a gar- 
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ret for a disseoting room, a small chemical 
laboratory, a museum with specimens from 
the clinic and some inexpensive apparatus 
for demonstrating the elements of physics 
and chemistry were the essentials. The 
session was only six months, and two ses- 
sions completed the course The Icerures 
were repeated each year and hoth classes 
attended the same lectures. Possibly some 
member of the faculty had a microscope, 
which might he seen, protected from the 
dust, under a glass case It was nimored 
among the students that a drop of water 
seen through this instrument had been 
found to ho teeming with life Rarely some 
professor was bold enough to actually use 
the microscope, and possibly he exhibited 
diatoms, uric acid crystals and sections of 
bone. 

This IS all changed. The medical build- 
ing with all needed laboratories and equip- 
ment costs hundreds of thousands of dol- 
lars. Skilled men giving their entire time 
to the work are demanded in all the labora- 
tory brurichi's, and even the clinician has 
hut little time for outside remunerative 
work. 

I do not think that I have overdrawn the 
picture of the present conditions of the 
medical man m this country. The medical 
schools that were paying properties thirty 
years ago are now being donated to the 
universities Medical education has become 
so expensive that it can be provided only 
by institutions that are endowed or receive 
financial .support from the state or the 
municipality. The advance made in med- 
ical education in this country in the past 
ten years is greater than that of any other 
profession. To fit one for the practise 
of medicine, higher preliminary training, 
more time and more money are required. 
Notwitlistanding these things, the average 
income of the medical practitioner in this 
country is decreasing year by year. He 


docs much for the public good for which 
he receives neither recognition nor reward. 
As a member of this profession I am 
making these statements without the slight- 
est bitterness and even without complaint, 
because I believe that the profession is 
preparing itself to do the greatest good for 
the race, that it is m training to render 
mankind the highest service, and that its 
members in the near future must he leaders 
m an evolution such as the world has never 
known. I am by no means sure that the 
profession in general is to be credited with 
being conscious of the great work that lies 
before it, or of preparing itself for the high 
station to which it is to be called. The 
civilized world has reached a period in its 
evolution in which the educated medical 
man must play an important part. ‘With- 
out his help the development of the race 
can not proceed as it should. Man has 
reached a period in his development when 
he has become conscious of the fact that 
the great work of advancing his race 
towards physical, intellectual and moral 
perfection is a duty which falls upon him- 
self. The creature has been elevated to the 
dignity and power of a creator and this 
imposes upon him a responsibility that he 
may not and can not avoid. 

The history of civilization is being re- 
written, and in the light of to-day there is 
being read into it a lesson that the world 
can not ignore. History has heretofore 
dealt almokt exclusively with questions of 
politics, with literature, customs, manners, 
etc. The influence of disease upon the 
decline and fall of nations has been until 
recently overlooked. Professor Jones has 
shown quite conclusively that the plas- 
modium of malaria was the greatest factor 
in the decay of Greek civilization and did 
much to render the once virile Roman an 
easy victim to the more robust Goth and 
'Vandal. The buried cities of Asia and 
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northern Africa fell into ashea under the 
withering curse of disease. In Spain the 
Moors reached a high degree of civilization. 
They built the wonderful city of Cordova 
and filled its great library with the moat 
advanced science of the day. This people 
supplied the most skilful physicians of the 
time. Returned to Africa, their descend- 
ents degenerated into the barbarians whom 
to-day vve know as the RifEs of Morocco. 

Civilized people have come to a realiza- 
tion of the fact that disease constitutes the 
greatest bar to human progress, and that 
nation which first frees itself from the 
bondage of disease will dominate all others. 
In that land the superman will first be 
born Two conditions are essential before 
any nation can free Itself from disease. 
In the first place it must possess an edu- 
cated, scientific medical profession. In the 
second place, the nation as a whole must be 
guided by the advice of its best medical 
men. With either of these conditions 
wanting no people will be able to advance. 

Are we, the people of the United States, 
held in the bondage of disease? One out 
of every seven of us die of tuberculosia; 
fifty thousand of ns perish annually of 
typhoid fever, and ten times this number 
lie stricken for weeks each year with this 
disease, but ultimately recover. Fneumonia 
disputes with tuberculosis the right to be 
called the captain of death. Some 50,000 
of us die annually of cancer and other 
malignant growths, more than 25 per cent, 
of our children die before they reach five 
years of age. In short, more than 80 per 
cent, of us die from causes that are pre- 
ventable, and which the enlightened nation 
of the future will prevent 

I am not sure that our nation will be 
able to fully comply with either of the 
conditions mentioned. I do know that 
the better medical schoola in this country 
are doing their beat to prepare the profes- 


sion of the future for this work. Eneonr- 
agement in regard to the second condition 
comes from the general interest shown in 
the recently developed campaign against 
tuberculosis, the large and small contribu- 
tions in aid of this work and the ready 
response made by many of onr state legis- 
latures in the enactment of laws tending 
to restrict this and other infectious dis- 
eases; also from the generous contributions 
that have recently been made for the study 
and abatement of uncinariasis and pel- 
lagra. We, of the profession, have fre- 
quent cause fur impatience with the lai^ 
for their indifference towards matters of 
public health, hut we should remember that 
the attitude of the world towards the causa- 
tion of disease can not be suddenly and 
completely changed. Disease has for count- 
less generations been regarded as of divine 
or mystic origin, as an infliction from 
heaven, sent either in love or in anger. 
This old superstition still casts its shadow 
over ns and consciously or unconsciously 
influences the conduct of many. It is diffi- 
cult for a nation within a generation to 
cast oflf the superstitions of the fathers. 
This can he done, however, by instructing 
the children in sanitary matters. Leibnitz 
said: “Give me control of education for a 
generation and I will change the world.” 

What will be some of the functions of 
the medical man of the future? In my 
opinion, the most important of these may 
be grouped in certain classes, and it is of 
the greatest importance that these should 
be fully appreciated, especially by those 
interested in medical education. In the 
flrat place, that nation will be most favor- 
ably situated which does the most for the 
prosecution of medical research. Every 
scientific medical discovery so far made has 
been a blessing to mankind. Medicine has 
not been advanced by philosophical dogma; 
it haa grown and has yielded its rich and 
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beneficent fruits only as a result of slow, 
laborious research. The chemist, bacteriol- 
ogist, pathologist and clinician have ob- 
tained results, not by sitting m their 
studies or libraries and evolving theories 
from their inner consciousness, but by ex- 
perimentation and close, accurate observa- 
tion in their laboratories, and at the bed- 
side. For more than a thousand years 
before the time of Pasteur there were occa- 
sional medical men who believed that cer- 
tain diseases are spread by living con- 
tagions. In the fifth century before our 
era Empedocles of Agrigento taught that 
stagnant water breeds disease and he is 
said to have delivered the city of Selinunte 
from an jpidemic of fever by draining a 
swamp in the vicinity. And yet, in the 
year 1905, twenty-four centuries later, ac- 
cording to Ross, out of a total population 
of about two and one half millions in 
Greece not less than one million had ma- 
laria and nearly six thousand died from 
this disease. About two thousand years 
ago Varro in his “Berum rnsticarum,” in 
advising concerning the location of a coun- 
try house, wrote as follows: “Adimadver- 
tendum etiara si qua erunt loca palustria, 
et proter easdem causas, et quod crescunt 
animalia qumdam minuta, quae non possimt 
occuli eonsequi, et per era intus in corpus, 
per 03 ao nares perveiiiunt atque difiiciles 
efiSeiunt morbos,” and yet the plasmodium 
of malaria devastated the fair fields of 
southern Italy and continued to hold sway, 
awaiting the time when a French army 
surgeon, Laveran, at an isolated post in the 
same malaria-ridden Africa, should demon- 
strate the cause of this disease, the giant 
enemy to the civilization of the Mediter- 
ranean coast. Then came the researches of 
Ross and others by which the part played 
in the distribution of malaria by the mos- 
quito was demonstrated, and now the fer- 
tile lands of the Roman campagna promise 


to become the home of a busy, contented 
and happy people. Findlay thought that 
a certain mosquito might be a factor in the 
distribution of yellow fever, but this was 
demonstrated to be a fact only by the care- 
ful and heroic investigations of Reed and 
his colleagues. Small-pox was well-nigh 
universal until the careful observations and 
practical experiments of Jenner relieved 
man of the heavy tribute that he paid to 
this disease in death and disfigurement. 

- Anthrax and hydrophobia levied a heavy 
tax on both man and beast until brought 
under man’s control by the genius of Pas- 
teur. Diphtheria with its death rate of 
from 50 to 60 per cent, alarmed the physi- 
cian and awakened the horror of the com- 
munity until the patient labors of Behring 
and Roux gave the world antitoxin. The 
beneficent action of anesthesia was fore- 
shadowed by Davy and brought to full 
realization by the experiments of Long, 
Wells, Jackson and Morton. The true 
nature of tuberculosis was brought to light 
by the studies of Vilemin and Koch, and 
upon the knowledge thus gamed it is within 
the power of man to stamp out this and 
other infectious diseases. A list of the 
great discoveries of scientific medicine is 
too long to give fully. This investigation 
into the causation and prevention of dis- 
ease is not complete, it is barely begun. No 
disease that aCBicts man or beast is thor- 
oughly understood j in all eases the knowl- 
edge in the' possession of the wisest medical 
man is but fragmentary, and in regard to 
the nature of many diseases we are still 
in complete ignorance. For instance, we 
know practically nothing as yet of the 
cause of cancer and but little of that of 
insanity. We are juat beginning to prac- 
tise vaccination against typhoid fever and 
other acute infections. The greatest prob- 
lem that lies before the most .advanced 
nations to-day is to free themselves from 
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disease, and this can bo accomplished in 
only one way, and that is, the development 
and maintenance of medical research. This 
is a national and community problem, and 
that nation which does this most generously 
and most wisely will dominate the world, 
because it will become the strongest and 
the best. At present it must be admitted 
that Germany is in the lead, and the pre- 
dominance of the German is due to his 
universities and the encouragement that he 
has given to scientific research. American 
medical research grows stronger year by 
year There we numerous laboratories 
that are turning out most creditable work, 
but we need more of them and better equip- 
ment for those we have. The nation, the 
several states and the large cities can make 
no better investment than that given for 
the purpose of widening the knowledge 
necessary to keep the people in health. 
We may reasonably hope that the discov- 
eries to be made in our laboratories will 
tend to decrease poverty, diminish sickness, 
prolong life, increase the effectiveness of 
the individual, add to the comfort and con- 
tentment of the people, and give to cur 
country in the coming generations stronger 
and better men and women. A certain 
number of medical men of the future must 
give their lives to research work. How- 
ever, this number will always be relatively 
small. 

It is my intention to speak especially of 
the medical practitioner of the future. 
This individual’s duties are to be quite dif- 
ferent from those of the medical practi- 
tioner of the past, and if the world is to 
profit, as I hope it may, by the aid of med- 
ical science, the attitude of the profession 
toward the public and that of the public 
toward the profession must radically 
change. Heretofore the medical man has 
been taught from the beginning of his pro- 
fessional studies that he must not talk 


about professional matters to the laity, 
lie has been made to feel that his duty is 
to practise and not to preach. To a cer- 
tain extent this is wise and must hold for 
the future, as it has for the past. The 
practise of the profession, so far as the 
relations of physician and patient are con- 
cerned, IS sacred and must not become mat- 
ter for gossip. All understand this and no 
man worthy to be a member of the profes- 
sion will for a moment forget or cease to 
hold sacred his relation to his patient. But 
the medical man of the future must become 
a public teacher, instructing his community 
and advising with those in authority con- 
cerning the good of the whole. In doing 
this he must use, in a proper manner, of 
course, the usual avenues of reaching the 
pubhc, such as the popular magazine and 
the daily newspaper. Up to the present 
time the only instructor of the public in 
matters pertaining to disease has been the 
charlatan who has made extensive use of 
the daily press This must be altered for 
the public good. The medical man muat 
disseminate through this and other avenues 
the knowledge necessary to combat disease, 
and there has been nothing more encour- 
aging in the attempt, just now begun, and 
of necessity led by the profession, to stamp 
out tuberculosis and to diminish the other 
infectious diseases than the readiness with 
whicli the newspapers of this country have 
taken up the matter. The national anti- 
tuberculosis society is sending twice a 
month material bearing on this subject to 
hundreds of newspapers, and .they are 
making proper use of it. I know of no 
reputable newspaper that has declined to 
participate in thia great work. The best 
and moat accurate information concerning 
the prevention of disease must be diffused 
through the masses. The medical man of 
the future must talk and write on these 
subjects not exclusively for the benefit of 
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his fellows in the profession, bnt especially 
for those outside of it. Ignorance concern- 
ing these matters is appalling not only 
among the uneducated but among the edu- 
cated as well. There are many teachers in 
our public schools, not only in the primary 
and secondary schools, but in our colleges 
and even in our universities as well, who 
are in absolute ignorance of the most ele- 
mentary principles of hygiene. There are 
master architects planning our buildings, 
both public and private, who have no 
knowledge of ventilation. They may pro- 
duce imposing elevations and design beau- 
tiful cornices and pleasing facades, but 
they are ignorant of the proper distribu- 
tion of air and light. I predict that the 
time does not lie many generations in the 
future when many of the national, state 
and municipal buildings upon which the 
present looks with pride will be regarded 
as relics of a barbaric, at least a semi-bar- 
baric, past. There are members on our 
public water commissions who could not 
distinguish between a typhoid bacillus and 
a yeast plant. As a rule, the men who 
enact our laws, both national and state, 
know nothing of that greatest asset that a 
people may have, which is health. Some- 
times this amounts to a national calamiiy. 
I need only refer to the fact that when we 
last assembled a great army, within less 
than three months, and without seeing the 
enemy, nearly one fifth of those who en- 
listed were incapacitated by disease. This 
WBS due essentially to two things. First, 
Congress in its stupidity and ignorance bad 
failed to make proper provision for the 
medical service. There was not a micro- 
scope in a camp in the United States army 
in 1898, so far as I know, until the neces- 
sity for its use was made evident by thou- 
sands of cases of typhoid fever, at first 
wrongly diagnosed as malaria— a mistake 
that could not have been made had the 


medical service been equipped as the then 
surgeon general wished it to be. But Con- 
gress would not listen to the man who was 
regarded by many of its members as only 
a scientific crank. In the second place, the 
line officer of that time, and no one appre- 
ciates hia high average character more than 
I do, and I saw much of him, was too often 
deaf to bis medical aaaiatant and comrade. 
Shortly after the Japanese-Russian war I 
had occasion to compliment a high medical 
officer of the former nation on the low 
Japanese death rate from disease, when 
he replied: “We know nothing more 
about the hygiene of armies than you 
do. In fact, what we do know we learned 
from America and Europe, but our line 
officers accepted our advice so far as was 
possible.’’ 

Health is, as I have stated, a nation’s 
best asset, and yet the sums devoted to 
maintaining the health of our people by 
the nation and by the several states are 
paltry in the extreme. 

We need not worry about a low birth 
rate, but we should regard a high death 
rate as a national disgrace and a sign of 
national decay. As the race grows wiser 
and stronger in body and intellect these 
rates quite naturally approach the same 
level. This was made plain by Herbert 
Spencer more than fifty years ago. No 
nation that neglects the health of its people 
can hope to 'endure, and that government 
that secures for its citizens the longest 
average life in health is the best, whatever 
its tariff laws may be. These facts are 
being understood more or less thoroughly 
by some of the most advanced nations, and 
in doing this work the medical profession 
must lead the way. The medical educators 
of this country realize this much more fully 
than any one else can, and laying aside per- 
sonal ambitions and especially pecuniary 
oonriderations, they are striving to prepare 



Januaiii 28, 19101 


SCIENCE 


135 


for the next generation a profession made 
up of men of broad culture and of special 
scientific skill. This is the explanation of 
mergers in medical colleges, of the rapid 
advance in the requirements for admission 
to medical schools, and for the extension of 
the course The medical man of the future 
must be a leader in all that pertains to the 
highest welfare of his country His help 
is necessary in order to relieve the people 
from the bondage of disease. 

Permit me to briefly point out some of 
the specific ways in which the medical pro- 
fession can be of benefit to the people. 
The civilized world is awakening to the 
knowledge that the infectious diseases are 
preventable, the most enlightened of the 
nations are adopting measures to prevent 
them, and there is to be a healthy rivalry 
among the countries to sec which can do 
this first and in the most effective manner. 
This IS demonstrated by the crusade now 
being inaugurated against tubereulosis. 
We may reasonably expect improved meth- 
ods in the treatment of this disease, and 
such knowledge as will give this to ns must 
come as a result of the labors of scientific 
medical men. But the great effort must be 
made in its prevention, and this is, and will 
continue to be, a community problem, into 
which the nation, the state and the locality 
must throw their best and wisest efforts. 
Knowledge of the nature of the disease, its 
avenues of dissemination, and the means 
necessary for its restriction, must come 
into the possession of all classes and condi- 
tions, and the medical profession must be 
the source of this information. The prac- 
tioal application of this knowledge must be 
directed by the same body of men. The 
practitioner must recognize the disease in 
its incipient stages, before the infected in- 
dividual becomes a possible center for the 
infection of others, and while the process in 
himself can be arrested. This will be de- 


manded of every physician in the future, 
and the people niiist leam wisdom enough 
to go to the doctor before it is too late. 
Sanitoria and hospitals for the education 
and treatment of the infected must be pro- 
vided by the public. This attempt to re- 
strict and eradicate so grave and wide- 
spread a disease is the greatest and most 
beneficent undertaking that man has ever 
assumed, but it is not a visionary dream. 
It is a herculean task, but one not beyond 
the accomplishment of intelligence and 
effort. 

Typhoid fever and other disea-ses, dis- 
aeminated so frequently by contaminated 
water and milk, need not exist, and the 
heavy tribute that we pay annually to these 
infections is not complimentary to either 
our intelligence or cur brotherly love, one 
for the other. The millions that we lose 
every year in deaths from these diseases 
would, if properly expended, soon place a 
safe water supply in every city and village. 

It is time for ns to stop attempting to 
control the venereal disesues by moral sua- 
sion. A false modesty has prevented us 
from talking about these distempers, and 
they should be added to the list of danger- 
ous and communicable diseases, and every 
person found infected with one of them 
should be put in custody until he or she is 
free from the infection. 

The time will come, if the world is to 
progress in intelligence, w'hen every person 
will undergo a thorough examination at 
the hand of a skilful physician twice or 
oftener, each year. An official record of 
each such examination will be made, end 
no two consecutive examinations will be 
made by the same physician; and after 
death an autopsy will be made. Then the 
careless and unskilled physician will soon 
find himself without a vocation. 

The world has never been in greater need 
of the enlightened medical man than it is 
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likely to be in the next generation, and the 
world wiU demand that he be worthy of 
the tasks that will fall upon him. No other 
profession will be able to render greater 
service to mankind. The incentive to enter 
the profession is not likely to be great, meas- 
ured in the coin of the realm, but measured 
by the good done to the race, there will be 
none greater The function of the new, 
combined medical department of the Uni- 
versity of Cincinnati will be to prepare 
properly its students for wortliy service in 
that profession which has always labored 
for the uplift of mankind. 

A regular and frequent thorough phys- 
ical examination of every eitixen must be 
adopted by the people if the race is to be 
freed from disease. The good that can be 
accomplished by this is not limited to the 
infectious diseases. There are many dis- 
orders of metabolism which, if detected in 
time, may be arrested or cured. I will at 
present refer to only one of these There 
are many men and women just passing the 
prime of life who are developing a glyco- 
suria. At first this is in many instances 
a pathological condition that is easily con- 
trolled by a proper diet. Often it bepns 
with a diminished capacity on the part of 
the individual to properly dispose of a few 
special carbohydrates. Which these are 
should be determined and eliminated from 
the daily food. In his ignorance the indi- 
vidual continues to eat the food which for 
him has become a poison. After some 
months or years the condition grows more 
grave. The person becomes incapable of 
properly metabolizing any carbohydrate 
and finally he can no longer utilize the 
carbohydrate group in his protein food. 
Having reached this point, the individual 
becomes cognizant of the fact that he is not 
well and he goes to his physician, but the 
condition is now incurable. 

This is given simply as an iUustration 


of the great good that an educated medical 
profession might render the public by con- 
•stant supen'iBion of the public health, but 
iu order to bring this about both the pro- 
fession and the public must be educated 
along scientific lines. It must be begun 
among the more intelligent, and its good 
results becoming apparent, it will be 
adopted by all. In Michigan University 
this work has been started. Every medical 
student must submit to a thorough physical 
examination each semester, and if any ab- 
normality be detected, the individual must 
follow rules and regulations if he is to 
coiitjuue in the school. We hope in a few 
mouths to extend this to the students of all 
departments of the university. There is 
no better place to begin this beneficent 
work than in our institutions of higher 
learning. With us no student will be per- 
mitted to use the gymnasium until he is 
found by actual examination to be free 
from venereal disease, and any one attend- 
ing the gymnasium may be called upon to 
submit himself to an examination at any 
time. Those having other physical defects 
will be placed under such restrictions as 
the medical men may impose. 

The nation that will profit in the future 
from the labors and discoveries of the med- 
ical profession must help in this cause. It 
must make large appropriations for aoien- 
tifle research. It must render financial aid 
to medical education, which has become too 
costly for the profession itself to provide, 
and it must not permit of the use of short 
roads to practise. While the advanced 
medical educator in this countiy is doing 
his beat to elevate his profession, pseudo- 
medicine is filling the lobbies of every state 
Capitol with demands for legal recognition, 
and too often it happens that our law 
makers are not wise enough to distinguish 
between the true and the false. This im- 
poses a heavy duty upon the profession, and 
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that ia the one which I have already em- 
phasized— the education of the public. To 
one who has had occasion to interview our 
legislators, both national and state, in be- 
half of public health affairs, the situation 
often becomes most depressing. The task 
seems hopeless and one is inclined to forego 
all effort. Men high in the councils of the 
nation say without hesitation that this talk 
about stamping out tuberculosis is only a 
doctor’s fad. As one listens to such talk, 
as I have, from high sources, his national 
pride hides its face in shame and he won- 
ders to what destination his country is 
drifting with such colns.sal ignorance guid- 
ing its course, But, ns medical educators 
our duty is clear, and it has fallen to us to 
prepare the next generation of those who 
will be able to render a far greater service 
to human progress than the world has yet 
seen. With the race freed from disease, 
both inherited and acquired, the better man 
will be born and will dominate the earth 
I am not enough of a prophet to predict 
anything conccruing the nationality of the 
siipcnnan who is to come and poasess the 
earth, but he will not come to a disease- 
ridden people, for the intelleetiialify and 
morality of a nation depend upon its phys- 
ical health, and the historian of the future 
will have no difficulty in convincing his 
readers that we who lived in the early part 
of the twentieth century were not so wise 
as we believed ourselves to be, as he points 
out our high mortality rate from prevent- 
able diseases, and shows what feeble eiforts 
wore made to prevent tliem. 

Victor C. Vavohan 

the VVMBER of BTUDEETS IE GEHUJLX 
VNIVBR8ITIE8 

Some statistics regarding the number of 
students in the twenty-one German universi- 
tiea. which have lately appeared in the frank- 
furter Zeilung, may be of interest to the read- 
ers of SOIENOE. 


The number of students matriculated in the 
summer semester of 1909 reached the total 
of 61,610, as compared with 48,717 in the 
winter of 1908-09, and 47,799 in the preceding 
summer. 

In thirty years the increase has been as 



The relative increase in the principal aub- 
diTisions may be shown in the following table: 



Miiloingical and his- 
torical Btudies 2,724 7,000 10 0 20.0 

Mathematics and 

natural acieiuH- 1,003 3,003 0 1 8 4 

Uw 3,170 7,259 12 3 18 6 

Medicine 2.001 4,878 8 0 13,1 

Theology (evangel. 

wall . 1,0.30 1,211 6 0 6.0 

Theology (catholic) 330 1,014 3 0 8.4 

Pharmacy . 301 800 1.2 2.4 

It will be noted that the percentage increase 
111 medicine has about kept pace with the in- 
crease in law. while the proportion of students 
in mathematics and -natural science has not 
increased so rapidly as that in philological 
and historical studies, The number of stu- 
dents of evangelical theology shows a relative 
falling oil (although a slight absolute in- 
crease), but catliolio theolngy records a greater 
relative increase than any other subject. 

Some interesting facts are also given re- 
specting tlie extent and nature of intet-uni- 
versity migration. In the summer months of 
1009, 28.6 per cent, of the Prussian students 
were registered in the German universities 
outside of Prussia, for the most part (18.7 per 
cent.) in the South German universities of 
Bavaria, Baden (Heidelberg and Freiburg) 

■ and Wiirttembcrg (Tubingen). On the other 
hand, only 5.8 per cent, of the Bavarian, 8.4 
per cent, of the Baden and 10.7 per cent, of 
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2, 3, 3 pt. 2. 6, 6, 8, 9. Reportt: 1883, 1987 to 
1880, 1801, 1895, 1900 to 1008. 

Ohio Eirthwoiko. 

Geolopail Survey — (Volor Supply ond Imga- 
Uon Papers Noj 148, 153 to 232, 234, 235. But- 
leitns ■ Nos 260, 275, 277 to 301, 303 to 379, 382 
to 381), 392 to 396, 399 to 403 Profetaumal 
Papers; Kov 44 to 07. irmual Reports: 2d to 
28th, 1880-81 to 1907. 

WoBhington ABtrononiiwI Ohiervatlous 1881 

lintouiology 1080-1886 (2 vols ) 

Eoeky Jlounluin hoousti (2 voU ). 

Const Survey Roportc 1872, 1888 to 1897-8, 

Fish CommisBion Heportn Parts 3 to 20, 1877 
to 1903 

Pish and Fisheries. 1904, 1906 

Nautical Almanac 1886 to 1009 

mpyTiFW soTSs a.\d xews 

A D2PARTUGNT of experimental biology has 
been organized in the Bocbefeller Institute. 
Professor Jn«juoa Loob, of the University of 
California, lias been elected head of the de- 
partment He will begin his work at the 
Eoekefoller Institute next autumn. 

Mb. Gifford Pinohut has been elected presi- 
dent of the National Oonaervation Associa- 
tion. Dr. Charles W. Eliot, the first president 
of the association, has been elected honorary 
president. 

A national testimonial with a purse of $10,- 
000 for Commander Robert E. Peary is 
planned for the evening of Eebruary 8, at the 
Metropolitan Opera House, New York City. 
Governor Hughes will preside. Commander 
Peary will tell the story of his trip to the 
pole and show new pictures of the far north. 

At a recent meeting of the board of trus- 
tees of Cornell University, in New York City, 
it was resolved on the motion of Preeident 
Bchurman that the secretary send the follow- 
ing telegram to Director Bailey; “The Trus- 
tees of Cornell University, assembled at the 
winter meeting, send cordial New Year's 
greeting to Director Bailey, and rejoice with 
him in the prospect of still greater work for 
the agricultural interests of the state, under 


his leadership, in the College of Agriculture 
of Cornell University.” 

At a dinner given on January 18 in honor 
of Professor William James, professor emeri- 
tus of philosophy at Harvard University, a 
portrait of Professor James was presented to 
the university by the members of the division 
and by the visiting committee. The painting, 
which is by Miss Ellen Emmet, of New York, 
is of three-quarter length and life size. For 
the present it will hang in Emerson Hall, but 
eventually it will be placed in the faculty 
room of University Hall. 

Thb permanent portrait committee of the 
medical department of the University of 
Pennsylvania has, during the past few years, 
almost completed the collection of portraits 
of former professors in the Medical School. 
These portraits now hang in the halls and 
lecture rooms of the new medical laboratories 
and thus connect historically the new home of 
the medical department with memories and 
traditions of teachers of the past century and 
a half. Of the six professors not at present 
represented m this collection, one is Dr. 
Simon Flexner, who was professor of pathol- 
ogy for the years 1899 to 1903 and responsible, 
wholly or in part, for the instruction in 
pathology received by the classes of 1900 to 
1905. A special committee consisting of rep- 
resentatiTea of tliese classes and of Dr. Flex- 
ner’a associates and assistants during the 
years of bis incumbency, has been appointed 
by the permanent portrait committee to take 
such action as may be necessary to procure 
Dr. Flexner’s portrait. 

Oh hie sixtieth birthday, January 14, Pro- 
fessor W. 0. Crosby was presented with a 
silver loving cup by a number of present and 
past instructors in the department of geology 
of tbs Massachusetts Institute of Technology. 

Dr. Ricbabd Dzdexind, professor of mathe- 
matics in the Brunswick School of Technol- 
ogy, has been given an honorary doctorate of 
mathematics by the Zurich Polytechnicum. 

OmoERB of the Entomological Society of 
America have been elected as follows: Presir 
dent. Dr. John B. Smith; First Vice-presi- 
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dent, Dr. S. A. Forbes; Second Vice-premdent, 
Professor V. L. Kellogg; Secretary-TTeaaurer, 
0. H. Crosby; Additional Memhers Executive 
Committee, Professor J. H. Comstock, Dr. W. 
M. Wheeler, Mr. E. A. Schwarz, Professor L. 
Bruner, Eev. Professor C. J S. Bcthune, Pro- 
fessor J. M. Aldrich. 

The annual meeting of the council of the 
American Physical Education Association was 
held at the Eittcnhouse Hotel, Philadelphia, 
on Saturday, January 1, 1910. The following 
officers were elected ; President, Dr. George L 
Ifeylan, Columbia University; Secretary- 
editor-treasurer, Dr. J. H. McCurd.y, Inter- 
national T. M. C A Training School, Spring- 
field, Mass. The neat convention of the as- 
sociation will be held in Indianapolis, March 
1-8, in connection with the Department of 
Superintendents of the National Educational 
Association and the American School Hy- 
giene Association. 

Da. 0. Tettenb, of Frankfort, has been ap- 
pointed observer in tho Aeronautical Observa- 
tory at Lindcnborg, near Berlin. 

Dr Karl Groos. professor of philosophy 
and pedagogy at Giessen, has resigned hia 
chair at the university. 

Dr. Alexander G, Euthven, of the Univer- 
sity of Michigan, will conduct a zoological ex- 
pedition to southern Mexico, during tlie com- 

Dr. Frederick Bedell, of the department of 
physics, at Cornell University, will spend ^e 
remainder of the year abroad on sabbatic 

Dr. Alvin S. Wheeler, associate professor 
of organic chemistry in the University of 
North Carolina, has been granted a year’s 
leave of absence to study abroad. He will 
leave with his family for Germany on May 24. 

Dr. j. C. Arthur, of Purdue University, 
Indiana, is spending the month of January 
consulting the cryptogamic and phanero- 
gamic collections of Harvard University, 
while Mr. Frank D. Kem, of the same insti- 
tution, is engaged in similar work at the New 
York Botanical Garden. It is expected that 


another installment of the rusts of North 
America will soon be made ready for publica- 
tion. As the rusts are strictly parasitic, tlie 
work requires an almost equal familiarity with 
the systematic position of fungi and the flow- 
ering hosts. 

At a stated meeting of the American Philo- 
sophical Society, on Friday evening, January 
21, Dr. Ernest Fox Nichols, president of 
Dartmouth College, and late professor of ex- 
perimental physios in Columbia University, 
read a paper entitled “ Some Eccent Investi- 
gations in Physics.” 

A .loiNT meeting of the American Ethnolog- 
ical Society and the Section of Anthroiwlogy 
and Psychology of tho New York Academy of 
Sciences was held at the American Museum 
of Natural History on Monday, January 24, 
when a public lecture was given by Professor 
Franz Boas, of Columbia University, on “ The 
Changes in the Physical Characteristics of the 
Immigrants to the United States.” 

Dr. Jj, a. Bauer addressed the students of 
physics and engineering at Northwestern Uni- 
versity on January 12 and at the University 
of Cincinnati on January 14, his subject be- 
ing “Tho Noii-magnetie Yacht Carnegie and 
her Work.” 

On January 14 Professor C. J. Keyser, of 
Columbia University, delivered a lecture at 
Princeton University on “ Ways to Pass the 
Walls of the World; or, Scientifle Specula- 
tions regarding the Figure and the Dimen- 
sions of Space.” 

At McGiU University the following are 
acting as special lecturers during the present 
session ; 

Professor J F. Kemp, of Columliia University, 
on “The Application of Geology to certain Engi- 
neering Problems.” 

J. B. Tyrrell, Esq., F.G.S , on “ The Geological 
Belations of Alluvial Gold Deposits, as Illustrated 
more Particularly by those of the Yukon District.” 

D. B. Dowling, Esq., of tho Geological Survey 
of Canada, on " Tho Geology of Coal, with especial 
reforenoe to the Coal Deposits of the Province of 
Alberta." 

F. W. Cowie, Esq., C.E,, chief engineer of the 
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Montreal Harbor Commieaion, on “ The Conetruc- 
tion and Development of Horbore." 

William Gkohoe Tight, professor of geology 
and natural history at Denison UniverBity 
from 1887 to 1901 and since then until a few 
months ago president and professor of geology 
at the University of New Mexico, fellow of the 
Geological Society of America and of the 
American Association for tho Advancement 
of Roience. died at Glendale, Cal., on .Tanuary 
15, at the age of forty-five years. 

Mr. William Abner Eddy, known for his 
work in aerial photography, has died at Bay- 
onne, N. J , in his sixtieth year. 

Colonel Geoboe Earl Church, Wn in 
Massachusetts in 1835, hut latterly residing in 
England, known for his geographical work in 
various parts of the world, died on January 4. 

Dr. Eriedrioii Kohlrausch, author of the 
“ Lohrbueh der praktischen Physik ” and for- 
mer president of the Physikaliscli-Tcchnisclie 
Hoichsanstalt, died suddenly at his home at 
Marburg, Germany, on .lanuary 18. 

Dr. Moritz Gresiioff, director of the Co- 
lonial Museum at Haarlem, known for hia 
work on physiological botan.v, has died at the 
age of forty-seven years. 

The late Darius Ogden Mills, of New York 
City, has bequeathed 8100,000 to the American 
Museum of Natural History, $50,000 to the 
New York Botanical Garden and $2.5,000 to 
tho American Geographical Society of New 
York City. 

The first Hookworm Conference was held 
in Atlanta, Ga., on January 18 and 19 The 
conference opened with about 600 in atten- 
dance and a repreaentation from twelve states. 
Dr. Henry F. Harris, seoretary of the Georgia 
State Board of Health, was elected temporary 
chairman and Mr. William' Whitford, of 
Chicago, secretary. The principal speaker was /, 
Dr. Charles Wardell Stiles, D. S. Public/' 
Health and Marine-Hospital Service, Waah- 
ington, D. 0. A permanent organization was 
effected under the name “ Southern Health 
Conference.” 

The Boston Transcript reports that four 
interconnected projects for fisheries exhibits 


at South Boston are proposed. These are an 
oiiuarinm, a fish culture station, a museum of 
tho appliances, methods and industrial sta- 
tistics of the fisheries, and a trade school for 
fishermen. 

The department of vertebrate paleontology 
of the American Museum of Natural History 
has received as a gift from Mr. Charles Lanier, 
one of the trustees, a skull of the Cretaceous 
dinosaur Triceratops. This specimen was col- 
lected in the Laramie Cretaceous of Seven- 
Mile Crook, Western County, Wyoming, about 
forty-five miles northwest of Edgemont, South 
Dakota, by Mr. Charles H. Sternberg. 

The Naples Table Association for Promo- 
ting Laboratory Eesoarch by Women an- 
nounces that applications for the table sup- 
ported by the association should bo made be- 
fore Match 1. The fourth prize of $1 ,000 for a 
thesis containing laboratory research in biolog- 
ical, chemical or physical science will be 
awarded in April, 1911. Further information 
may be obtained from Mrs. A. D. Mead, 283 
Wayland Avenue, Providence, E. J. 

Mb. Eoosevelt has written from Nairobi, 
under the date of Deccmlier 15, 1909. the fol- 
lowing letter to the secretary of the Smith- 
sonian Institution; 

1 have to report that the Sniithaoiiiaii Kspeili- 
tion under my charge has now flnislied its work- 
in British East Africa and is about lo leave foi 
Uganda Tlie collections made in liiltish East 
Africa include- 

Mainmals, large, m salt . S.tO 

Mammals, small, in salt . 3,379 

KeiitilcB and batrachians, about 1,500 

Freshwater and marine fish, about 230 
Total vertebrates . . 8,40:i 

I, In addition the collections include a large niini- 
';.«r of molluska and other invertebrates, several 
thousand plants; in the neighborhood of two 
thousand photos; anthropological materiala, etc 
Up to January 17 only a little over a quarter 
of the collections enumerated in Mr. Roose- 
velt’s letter had reached the institution. In 
addition to the mammals mentioned by him, 
there have, however, already been received per- 
haps 150 skuUa of large mammals which are- 
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not associated with skins, these being picked 
up in the field for the study of the Turiations 
in individual specimens. Word has recently 
been received of the killing by Itr. Roosevelt 
of two specmiens of the wliite rhinoceros, an 
adult female and calf These will bo of par- 
ticular value to the museum which baa no 
representative of this species in its collection. 

CoNSITt.-ClKlOtttAL KiCIIABI) OuENTnEB, of 
Franlrfort. writes that the Kosmos Associa- 
tion of Naturalists in Stuttgart, the Dueror 
League and the Austrian Imperial Association 
for Ornithology in Vienna have united in an 
address to the public calling for subscriptions 
to create a Natural Protective Park. This 
address was published last spring and since 
then has been followed up by a convention in 
Munich well attended by naturalists and sci- 
entific men from all parts of Germany. An 
organisation was effected, called the Verein 
Naturschutr.park, with headcpiarters in Stutt- 
gart. The plan is to croate three large parks, 
one in the Alpine Mountain Range, one in the 
highlands of central Germany and the third 
in the low country of the north. The main 
object is to preserve and increase certain ape- 
oies of animal and plant life. The parka are 
expected to become centers of attraction and 
recreation for millions of people, natives and 
foreign visitors. The fee for memborsbip to 
this park association will be quite low, to 
encourage hundreds of thousands to join. 

VNirSmiTY ATiD EDUCATIOXAL NEwb 

The trustees of Columbia TTniversity pro- 
pose to remove tiie College of Physicians and 
Surgeons from its present location on West 
Fifty-ninth street to a commanding site on 
Momingside Heights, adjacent to the other 
schools of the university. A large part of the 
necessary land has been obtained by the gift 
of Messrs. William K, Vanderbilt, George J. 
Gould, Frank A. Munsey and a fourth onony- 

Me. J. S, Ecyieb, of New York, has giyen 
If20,000 to Syracuse University. 

The Commonwealth Edison Company of 
Chicago and the General Electric Company 
of Schenectady have jointly presented to the 


department of electric 
University of Illinois 
turbogenerator. The 
to bo non-condensing, 
designed for S-phasc, ( 
delivered at 2,300 volts. With the addition of 
this macliiuo the electrical laboratory will be 
prepared to deal extensively with problems in- 
volving single-phase, quarter-phase and three- 
phase currents. 

A MUSEUM of Industrial Chemistry has 
been established at the University of Hlinoia 
under the division of applied chemistry. 

The trustees of Cornell University have 
voted to meet the congestion in the depart- 
ment of chemistry by an extension of North 
Morse Hall westward a distance of about 40 
feet, and the building committee was in- 
structed to have the enlarged building ready 
for occupancy in September 

The statement to the effect that Mrs. 
Phoebe A. Hearst has decided to erect for the 
University of California a museum of anthro- 
pology is incorrect. Mrs. Hearst oxjilicitly de- 
nied the report the day after it appeared in the 
paper which first published the story. 

An anonymous donor has given to the Uni- 
versity of Paris an annual income of 30,000 
francs to found ten fellowships at foreign 
universities. 

We learn from the Jovnal of the American 
Medical Association that the council of the 
University of Paris and the Pasteur Institute 
have agreed to construct, at the joint expense 
of the two institutions, a laboratory for the 
study of the phenomena of radioactivity and 
their therapeutic applications. The projected 
laboratory will comprise two parts: one for 
scientific researches under the direction of 
Mme. Curie, the other for medical applioations 
under the direction of the Faateur Institute. 
The latter will contribute towards the expenses 
of construction and equipment of the institu- 
tion 400,000 francs, from the Osiris legacy. 

Db. Wh/Uam Hbktinoton, president of Bol- 
ton University, proposes to retire at the end 
of the present academic year. 
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De. Edmund CiAng Sanpobd will be in- 
stalled as president of Clark College on Feb- 
ruary 1. 

A. H. SUTIIUBLAND, Ph.D. (Chieago), of the 
Government Hospital for the Insane at Wash- 
ington, has been appointed instructor m psy- 
chology in the University of Illmois. 

Da. IssAi SoiiUB has been promoted to an 
associate professorship of mathematics in the 
University of Berlin. 

Dr. K.N'(ii,i,rK has been appointed associate 
professor of aeronautics in the Vienna School 
of Technology. 

Dr. Dif.tziub has qualified as docent for 
aeronautics in the Berlin School of Tech- 

nmcVSSION and OOltRESPONDENCK 
PALL or A MKTKOEITE IN NORWOOD, MAS8AOHU- 

DuatNU the night between October 7 and 8, 
1909, a meteoric stone fell to earth on the farm 
of Mr. W. P. Nickerson, of Norwood, Masa. 
The meteorite is a ham-shaped mass of very 
hard gray stony material, much corrugated 
on the surface, about two and one half feet 
long in its greatest dimension, one foot to 
nearly one and one half foot broad, and vary- 
ing from one foot to one half foot in the third 
dimension. 1 estimated its volume as about 
1.75 cubic feet, its weight as perhaps 275 
pounds, and its density as not much over 2.6. 
The material has a flow structure, like that 
of an ancient lava which has solidified during 
flow, but is completely cTystalline. It is, 
therefore, entirely different from any meteor- 
ite on record. The stone is about as hard as 
petrosilex, and has a slight salty odor. Lam- 
ines from 2 to 4 millimeters thick, perhaps on 
an average 5 to 10 mm. apatt, disposed in a 
parallel order, project from the surface to the 
extent of several millimeters, resembling in 
this respect a much weathered piece of lam- 
inated fclsite, except that there has been no 
chemical alteration of the superficial layer 
such as occurs in felaitic weathering. The 
lamines are distinctly parallel, their general 
direction transverse to the longer axis of the 


mass. The projections, although rounded, ex- 
hibit a remnant of crystalline form. They are 
in fact phenocrysts of plagioclase feldspar. 
Several small cavities, a few millimeters in 
diameter, are recognizable, but tlie greater 
part of the surface is without any pitting, 
other than that of the normal, and everywhere 
present, structural corrugation. 

The bolide fell vertically through the bars of 
n gateway, breaking every bar and burying 
itself in the sand directly underneath to a 
doiith of three feet. It was this fresh break 
which attracted the attention of one of the 
fanner’s men m the early morning of Friday, 
October 8. The top of the stone was about 
SIX inches below the level of the surface 
in the interior of a cavity in the ground not 
much over a foot wide. The top of the stone 
was still appreciably warm the following 
morning at 7 a M , according to Mr. Nickerson, 
and the bottom was decidedly warm (“hot" 
is the word used by the man who first felt it). 
A neighbor, Mias Stuart, of Westwood, in 
whpae candor and honesty I have complete 
confidence, arrived at the spot just after the 
stone had been exhumed, handled its surface 
without gloves, and declares that it was so hot 
that she did not care to keep her hands on it 
very long. One of Mr. Nickerson’s hired men 
independently told me the same. The mois- 
ture in the surrounding earth had been 
converted into steam which, in blowing off 
during Its escape, had brushed off, and thus 
cleansed the lower surface of the meteorite — 
the surface of impact — which was cleaner than 
the upper surface, a fact which attracted the 
attention and surprise of the diggers who 
enuld not account for it The sand had been 
so thoroughly dried that it sifted baok into the 
hole as the stone was pried out, although the 
surrounding soil of the pasture was damp. 
The bolide passed through the burs so swiftly 
that the rather weak side supports were not 
injured. One hard wood bar was out with a 
sharp fracture. Some smaller and weaker 
ones were more or less torn. 

It seema to me probable that when a bolide 
succeeds in penetrating to the denser layers of 
the atmosphere at a very low angle, the up- 
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ward elastic reaction of the air becomes so 
great that the meteorite rebounds, but if the 
angle of the path is a high one, atmospheric 
friction and impact retard the meteoric Teloc- 
ity to so great an extent that gravity gets the 
victory, and the last part of the meteor’s fall 
is vertical If this conclusion is correct, there 
should be some evidence tliat bolides which 
strike the ground fall more often than not in 
a vertical direction I am not aware that such 
evidence has been sought, or especially noted. 
The present instimcc is so well authenticated, 
that it seems worth putting oil record. Sub- 
sequent investigation has proved that the 
fall of the meteorite occurred at about quarter 
before seven o’clock on the evening of Thurs- 
day, October 7, as witnessed by several people 
in Norwood. Frank W. Vkby 

Westwoou, Mass , 

October ]3, llinil 

A LABORATORY ILLUSTRATION OP BALL HOHTNINO 

In Dr, Elihii Thomson’s address at the 
opening of the Palmer Physical Laboratory 
at Princeton University he made, with regard 
to ball lightning, the statement, “ The diffi- 
culty here 15 that it is too accidental and rare 
for consistent study, and we have not as yet 
any laboratory phenomena which resemble it 
closely.” ' This suggested to me that a phe- 
nomenon which I witnessed some six or seven 
years ago might he worth recording. 

With a copper wire a student accidentally 
short-circuited the terminals of an ordinary 
110-volt circuit I happened at the time to 
be a few meters from him and to be looking 
toward the terminals. At the instant of the 
short circuit I saw an incandescent ball which 
appeared to roll rather slowly from the ter- 
minals across the laboratory table and then 
disappeared. As I remember it, I should say 
that the ball may have appeared to be about 
three centimeters in diameter. I think no one 
else in the room saw anything more than a 
flash of light — much as if a fnae had blown. 
On the table where the ball had rolled we 
found a line of scorched spots, as if the ball 
had bounced along the table and had acorched 
the wood wherever it touched. As 1 remem- 

' SoiracE, XXX , p. 808, December 17, 190B. 


ber them, these scorched spots were rather 
close together, perhaps not more than one or 
two centimeters apart, In the top of the table 
was a crack perhaps a millimeter or two wide, 
and at this crock the scorched line ended. In 
a drawer immediately under this crack we 
found a tiny copper ball, perhaps a millimeter 
in diameter. Apparently the ball that rolled 
along the table was incandescent copper vapor, 
although my memory of it is rather of a yel- 
low-white than of a grceiiiBli light. 

The above suggested the possibility of a 
laboratory study of a phenomenon which may 
very possibly lie similar to that of ball light- 
ning, but I have never attempted to repeat 
the experiment. A. T. Jones 

Purdue Univebsity 

BALL LMHTNIMl 

To THE Editor of Science; In the address 
on “ Atmospheric Electricity " by Professor 
Elihu Thomson, on pages 807 to 808 in the 
issue of December 17, reference is made to 
lightning in the form of a ball of fire. This 
calls to my mind an experience which I had 
some fifteen years ago while watching a heavy 
electrical storm. I observed what appeared to 
be a ball of fire between two and three feet in 
diameter rolling along the street. It was also 
accompanied by several others of smaller sise. 
This appearance occurred just after a very 
heavy electrical discharge to a telephone pole 
some few oquores away. The discharge along 
the telephone wire heated the wire to red heat. 
The wire broke on account of this heating and 
a section of some considerable length waa 
hurled along the street with a whirling motion. 
The rapidity of the rolling motion gave the 
appearance of a ball, as it also gave a forward 
motion to the ball of fire. Subsequent investi- 
gation revealed the two ends of the wire dan- 
gling from adjacent poles with a considerable 
length of the wire missing. I beg to suggest 
thst the rapid heating of metal particles in 

some manner similar to this may be the cause 

of many of the so-called balls of lightning. 

Louis M. Potts 

Baltihoee, Md., 

January 10, 1910 
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THE CmUZATION OF BOHEMIA 
With reference to Dr. Ilrdlicka’a article in 
SoiENOE of December 17, p. 880, it may be of 
interest to note tbo prominence of Bohemia 
in EooIoKical research In gatliering material 
for the “ Directory of Zoologists,” I have ob- 
tained biographical data from fourteen promi- 
nent zoologists resident in Prag, namely, 
Babak, Pocta, v Lcndenfeld, St61c, KlapSlek, 
Pemer, Rkdl, Babor, FriiS, Vejdovsky, Nemec, 
Srdinko, Steinach, Volker. Any zoologist 
looking at this list will recognize familiar 
names. Prag in 1900 had a population of 
204,498. There are many cities in America 
which could not make nearly so good a show- 
ing; for example, New Orleans, with a popu- 
lation of 287,104 ; or Dos Angeles and Denver 
combined, with a population between them of 


FVOINI.EBINr, STUDENT STATISTICS 

To THE Editor op Scusnce: President Howe, 
of the Case School of Applied Science, has 
called my attention to an error which in some 
strange way crept into the table of engineer- 
ing student statistics that was published in the 
issue of Science for June 4, 1909. In the 
table the number of students is given as 479 
in 1907-8 and 481 in 1908-9. The catalogues 
show that the number of students for 1907-8 
was 440 and for 1008-9 44S, thus showing a 
slight gain instead of a loss of 10 per cent. 

A reference to the reports of the president 
of Cornell University proves that the state- 
ment made by me in the issue of December 
24, 1909, to the effect that at Cornell the num- 
ber of undergraduate women in the academic 


nished for the table included in the number of 
Science to which reference baa been made. 

Hudoij Tombo, Jr. 

THE STRICT APPUCATION OF THE I.AW CF PRIORITY 
TO OENERIC NAMES 

Mr. Frank Spbincer, on the first of May 
last, distributed to one thousand zoologists 
and paleontologists a circular bearing upon 
the question of the rigid application of the 
so-called “ law of priority " in zoological (and 
paleontological) nomenclature. The generic 
name Enennus, tbo best known and suppos- 
edly the most firmly established of all of the 
generic names of the Cnnoidea — the name of 
the typical crinoid genus of all authors, both 
of learned systematie works and of general 
treatises and text-books, for over one hundred 
years — was shown to bo uiitsnable ns previ- 
ously understood, having been earlier em- 
ployed (a use long since forgotten) lot other 
and widely different genera, this application 
of necessity, if section 30 of the international 
code wore rigidly followed, causing the preoc- 
cupation of other generic names equally well 
establielied The case was still further com- 
plicated by the intricate technical problems 
in regard to the earlier usage of tho name 
Encrinua, and the great zoological difficulties 
in the way of a positive identification of the 
earlier genotypes, altogether causing such 
confusion that the most expert taxonomists 
differ widely in their interpretation of the 
facts. 

The circulars were distributed by the under- 
signed, except those destined for Norway, 
Sweden, Denmark and Germany; Dr. Th. 
Morteusen very kindly undertook the task of 
Bcndmg them to the naturalists iii these 
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and important group, a group which, above 
all others, is of prime importance to a very 
large number who can not, from the nature of 
their work, occupy themselves with laborious 
taxonomic research in a more or less alien 
field. 

The reception accorded the circular was ex- 
tremely gratifying, graphically demonstrating 
the deep interest taken in nomencletorial 
questions not only by systematists, but by 
zoologists and paleontologists interested in all 
the varied phases of their subjects; to those 
who have so kindly acceded to our request and 
have acquainted us with their personal views 
we beg to tender our most cordial thanks. 

lloplies have been received from zoologists 
and paleontologists resident in the following 
countries: Algeria, Austria-Hungary, Brazil, 
Canada, Ceylon, Denmark, Egypt, England, 
Finland, France, Germany, Hawaii, Holland, 
Ireland, Italy, Jamaica, Japan, New South 
Wales, New Zealand, Norway, Philippine Is- 
lands, Portugal, Queensland, Russia, Scot- 
land, South Australia, Sweden, Trinidad, 
United States, Western Australia and Vic- 
toria. 

Of these working zoologists and paleontolo- 
gists 80 per cent, are entirely dissatisfied with 
the present course of procedure ; and this num- 
ber is by no means inclusive merely of those 
having only an indirect interest in systematic 
work, but is made up to a surprising extent of 
the most prominent systemstiats; 83 per cent, 
are more or less dissatisfied with the methods 
now in vogue; about 18 per cent, believe it 
best to adhere to the code in its present form, 
and 15 per cent are convinced that this is the 
only logical and reasonable course. 

The individual rephea will, of coarse, be 
considered in the light of confidential com- 
munications, and therefore no indication will 
be given as to how any one has answered; 
when the canvass is concluded a minute 
analysis of it will be published, together with 
the names of those who have replied, showing 
the existing sentiment in the greatest detail 
for each class of workers, and for workers in 
the various groups, and a synopsis will bo 
given of all the suggestions which have been 
sent in, with the proportionate numerical 


strength of each, each suggestion being duly 
and specifically accredited to its author or 
authors, who will have the opportunity of 
finally revising it before it is sent to press. 
It is our hope that this canvass now under 
way will result in the formulation of an 
amendment to, or a revision of, article 30, by 
which zoological nomenclature may attain a 
true stability and henceforth be freed from 
the constant and perplexing changes now 
abounding on every side. 

We leg that all zoologists and paleontolo- 
gists who read this notice and who have not 
yet sent in their decision will do so at once; 
and that they will favor us with an expression 
of their views in regard to the best means of 
attaining a more stable system of zoological 
and paleontological nomenclature than wa 
have at present. 

Owing to press of other duties, Mr. Springer 
will not be able to continue further the work 
which he has started; he has therefore re- 
quested me to take it up and carry it on to its 
conclusion, analyzing and preparing for pub- 
lication the final results. In order that iJieee 
may be as expressive as possible of the true 
sentiment of working zoologists and paleon- 
tologists as a whole, he joins with me in 
urging all interested in the subject of nomen- 
dature, no matter in what branch of zoology 
or paleontology their interest may lie, to lub- 
mit their opinions, whether for or against tho 
present method of procedure, and to assist ua 
in the formulation of a possible means of es- 
cape from the nomenolatorial difficulties 
which on every side beset the path of the mod- 
em naturalist. AnsTitf H. Ci,ahk 

1728 EionTZiRTH Br, 

WABHIXaTOK, D. C. 


SOIESTIFW BOOKS 

A ColUge Texi-iovk of Oeolosv- By T. 0. 
Ohaubebun and R. D. Sausbubt. Svo, 
ivii -f 978 pp., illustrated. New Toik, 
Henry Holt and Company. 1909. 

This book seems to be a concentrated form 
of the three-volume work on geology by the 
same authora and published by the same com- 
pany, 1904-1906. Such a boiling down of 
one’s results is usually a tedious process, end 
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well ea its disadvantages. For example, the 
oondensed statement of the three principal 
theories regarding the origin of the eartli is 
the beat we have seen, though it does not, of 
oouiae, do away with the necessity of studying 
their fuller discussion elsewhere. The book is 
not, however, a simple condensation of the 
larger work, for the results have been gleaned 
and added from many papers published since 
the larger work came out. 

In our opinion the authors have done well 
to lump dynamical and structural geology to- 
gether and to treat it as a whole. 

The chief faults that can be found with the 
work are matters of editing, and consequently 
are of no great importance. 

The several maps showing the land and 
water areas at different periods have the 
rather annoying defect of lacking explana- 
tion! of the conventional shadings. Eefer- 
eucet are made, to be sure, to preceding caeea. 
bnt hmsmuch as such a book is seldom reed 
oonaecutively, one finds it pretty tiresome to 
hare to back up, aa it were, from page 880 
(dear to page 446 to be sure that he is intor- 
pieting the oonventionals properly. 

Uany of the effective illustrations of physi- 
ographio forma used in the larger works ere 
grren in thia volume also. It seems nnfor- 
tmaate that some of the political boundaries 
that belong in the originals from which these 
extracts are taken have been left to mar these 
ezosiDent illustrations. For example, in Plate 
ZI„ opposite page 173, are fragments Of two 
■bA lines that are entirely meaningless in the 
plata. In Plate IX., opposite page 160, the 
intamational boundary might advantage- 
onaly be omitted entirely, as it ia already 
OBiittMl In part. In Plate Vlll., opposite 
page 183, the line down the middle of the 
•trem in Fig. 1 might well be out out. Op- 
posite psge 90, Plate I., Fig. 1, is another such 


At page 240, Fig. 198, a photograph of the 
Fiescher glacier, is labeled “ Alctsch glacier." 

The larger work by these authors must long 
remain as a landmark in North American 
geology and the work of reference for all 
serious students and for all teachers and work- 
ers. But tlie “ CoHego Toxt-book ” meets the 
larger demand of a larger number of readers 
both in out institutions of learning and out- 
side of them. 

The appearance of this new and important 
book again calls attention to the shortcomings 
of some of our best American publishers. 
When are we to have in this country a book 
on geology as well manufactured as Geikie’s 
text-bookt We have the geologists competent 
to prepare the text, but our publishers seem 
to be afraid that the cost of a really well-made 
book will shut it out of the market. We can 
not believe it It is true that we have more 
text-books on geology than we need, but not 
more by such men as Chamberlin and Salis- 
bury than we need. 

J. C. BaaNMER 

Btauford UHivsasiTT, Cal., 

December 10. 1909 

A Kevision of the Enteladontidcs. By 0. A. 

PxTiniaoir. Mem. Cam. Museum, Vol. TV., 

No. 8, 1909, pp. 41-146, with Pis. LIV.- 

LXn. and 80 text figures. 

In this important memoir Mr. Peterson dis- 
enssea at length the remarkable group of 
swine-like forma generally known aa the Flo- 
theres. In his introductory remarks, however, 
the author replaces the more familiar family 
name Elotheridse Pomel by that of Eutelo- 
dontido) Amyard on the ground of inadequate 
desoription, no illustrations and loss of type by 
Pomel, though the name he proposed may have 
appeared first. 
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A careful revision of the family, genera and 
apecies follows m which are described as valid 
the genera Entelodon with two species; Archa- 
otherium with four species and one subspecies 
—including those usually grouped under the 
genus Elolkerium, the suligenus Pelonax in- 
cluding three species; Dmodon, two species; 
Dmohyus, one spooies, and Ammodon, one 
species. The forma known as Elolherium im- 
perator and Elolkerium superbum can not be 
gcnencally determined. 

A history of the discovery and working of 
the famous Agate Spring Quarry follows to- 
gether with geologic notes and a diagram of 
the Miocene section. 

In discussing the cause of the deposit at 
Agate Spring which has rendered up so abun- 
dant and wonderfully preserved a fauna, Mr. 
Peterson imagines the location to have been 
the favorite crossing place of a stream which 
at times contained engulHng quicksands. The 
remains are those of animals which attempted 
to cross at the unfavorable intervale. 

A detailed description of that marveloua 
Suilliiic, Dmohyus holhndt, is nc\t given — a 
brute of rhinoecrine bulk. Two restorations 
are given of the skeleton, one of which is an 
actual photograph of the mounted specimen 
followed by that of a model showing the pos- 
sible appearance of the animal in the flesh. 

In esnclusion Peterson tells us that Ae 
Entelodontidte constituted a collateral branch 
of the SuidiE which diverged in early Eocene 
time. They are nearest the pig and hippo- 
potamus among recent forms. 

In geographical distribution they are found 
especially in Europe and North America, none 
as yet having been reported from Asia. They 
were comparatively abundant on the flanks of 
the Rocky Mountains and existed also in Oali- 
fornia and New Jersey. From the Lower 
Oligocene upward and before the close of the 
Miocene they occupied certain areas from the 
Pacific to the Atlantic coasts of North 
America, 

Mr. Peterson’s work shows painstaking care 
and thought and advances our knowledge of 
this interesting group very materially. It is 


especially valuable in the clearing np of 
synonymies and in defining the various valid 
types. Kioeiard S. Lull 

Yale Uhivessitv 

The Cranial Anatomy of the MaiUdheeked 
Fiehes. Edwahd Phelps Allis, Je., in 
Zoologica (hcrausg. von Professor Br. Carl 
Chun), H. r.7, B. 22, Stuttgart. E. 
Schweiserbartsclie Verlagsb. 1909. Quarto, 
219 pages, 8 plates 

This 18 another example of the painstaking 
descriptive work for which zoology is so greatly 
indebted to Mr. Allis. The work is illaitrated 
by splendid lithographic plates after drawings 
by the artist Nomura from special prepara- 
tions The greater part of the paper is de- 
voted to the descriptive anatomy of the skele- 
ton of the head, and its chief value lies m the 
attention to detail in the text and the aoeuraoy 
with which the figures are executed. The 
morphology of the myodome and the criteria 
of segmental relations in the cranial nerves 
are discussed at some length. The myodome 
is believed to be the bomologue of the oavem- 
ous and intercavernous sinuses of the human 
skull 

With regard to the segmental relations of 
cranial nerves, Allis states that “there is a 
marked tendency to consider the central origin 
of a given cranial nerve of much more impor- 
tance for the determination of its segmental 
position than the course of the nerve and its 
general relations to the skeletal elemeatts.” 
This he attributes to the acceptance of the 
neurone theory, according to which nerve fibers 
follow alwayt the path of least resistance to 
their destination. According to this concep- 
tion the points of origin of nerve components 
in the central nervous system give the only 
positive criteria as to their segmental position, 
and their peripheral course is explaiimd by 
accident, individual experience or elective 
selection. The author thinks this view unfor- 
tunate and not well founded. 

The reviewer has never observed the tend- 
ency of which Mr. Allis speaks. On the con- 
trary, the segmental position of a neeve ia 
determined primarily on the basis of ittpw^- 
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eral course and distribution. The condueione 
derived from these facts mej be modified by 
the embryonic or the phylogenetic history, 
which may give evidence that the nerve haa 
reached its observed adult position through 
secondary shifting or change of course. The 
point of view is illustrated m the recognition 
of the ophthalmicus profundus as a separate 
segmental nerve in spite of its central origin 
in common with the trigeminus in every verte- 
brate Also, in the shifting of the roota of 
several cranial nerves from segment to seg- 
ment. Also, in the analysis of the vagus into 
several segmental nerves because of its periph- 
eral relations. Also, in tlie recognition of a 
general cutaneous component in each seg- 
mental nerve, including the facialis, although 
all these components are commingled in a non- 
segmental central nucleus. The atateraeut 
made by Allis expresses a profound hut not 
uncommon misconception of tlie altitude and 
method of students of nerve components. 
Without exception these workers would agree 
with Allis in attaching primary importance to 
the peripheral course and distribution of 
nerves, but they would not agree that this is 
in any way inconsistent with the neurone 

What has led Allia to the statement quoted 
above is the fact that communis fibers have 
not been recognized as a primary component 
of the trigeminus as a segmental nerve. He 
argues in substance as follows: in some fishes 
communis fibers are distributed by way of the 
rami of the trigeminus and, generally, cu- 
taneous fibers run in the hyoideo-mandibular 
ramus of the facialis. In A mm and Petro- 
mjrzon cutaneous fibers are present in the root 
of the facialis. Why should not both com- 
munis and cutaneous components be assigned 
to both trigeminus and facialis? Students of 
nerve components have assigned the communis 
fibers to the facialis and the cutaneous fibers 
to the trigeminus, except where they run in 
the root of the facialis, on phylogenetic 
grounds. In forms not provided with an 
operculum the cutaneous component in the 
hyoid segment is primitive and has its root 
and its ganglion cells in the facialis root and 


ganglion. In operculated forms (with the 
single exception of Amio so far as known) 
this cutaneous component in the facialis has 
disappeared and fibers from the trigeminus 
have secondarily invaded facialis territory to 
supply the operculum. 

Similarly, in primitive forms no communis 
fillers have been found in the trigeminus. In 
fishes in which taste organa arc present in the 
outer skin of the head, such fibers are distrib- 
uted by way of tho trigeminal rami, but they 
leave the brain in the facialis root and have 
their ganglion cells in the facialis ganglion. 
Their distribution is therefore secondary and 
they liclong to tho facialis segment. The same 
18 true of tho facialis root fillers which go to 
the fins, or even tlie tail, to supply taste buds. 

It 18 one advantage of the neurone theory 
that such cases as this are explained without 
difficulty, while upon the Hcnseii hypothesis of 
primary continuity of nerve cell and end 
organ, it is inconceivable how taste organs in 
the skin should have secured a nerve supply 
at all, since the taste organs in primitive forms 
wore wholly entodermal and tho cutaneous 
nerves did not carry any fibers to innervate 
them. J. B. .Toiinston 

lictvxrim JovitNAis Axn mitivixh 

The Journal of Biological Chemutry, Vol. 
VII., No. 2, issued January S, lOlO, contains 
the following: "Effects of tho Presence of 
Carhohydratea upon the Artificial Digestion 
of Casein," by N. E. Goldthwaite. The diges- 
tion of casein is retarded by the presence of 
carbohydrates. “ The QuanI itative Separation 
of Calcium and Magnesium in tho Presence 
of Phosphates and Small Amounts of Iron 
Devised Espeoially for the Analysis of Foods, 
Urine and Feces,” by Francis H McCrudden. 
Description of a now method. " A Note on 
the Estimation of Total Sulphur in Urine," 
by Stanley E. Benedict. Criticism of Ritson’s 
method. “ The Fate of Sodium Benzoate in the 
Human Organism,” by H, D. Dakin. Daily 
doses of 6 to 10 grams of sodium benzoate for 
two or three days are eliminated practically 
quantitatively in the urine as hippuric acid. 
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An improved method for eBtimating hippuiio 
acid is described. “ A Chemical and Bac- 
teriological Study of Freali Eggs.” by M. E. 
Pennington. A series of comprehensive chem- 
ical analyses of whites and yolks of fresh eggs 
with the separation and study of the bacteria 
within them. Thirty-six species were isolated 
and identified. " Phlorhiziii Olycochoha,” by 
E. T. Woodyatt. Under the influence of 
phloihizin, dextrose appears in the bile. “ The 
Toxicity of Thallium Salts,” by Robert E. 
Swain and AT 0 Bateman. A study of the 
symptoms which are caused by thallium salts. 

Thh contents of Terrednal Magneltsmand 
Aimosphenc Electrinig for December, are as 
follows ; “ Exhibit of the Magnetic Work of 
the Carnegie Institution of Washington, De- 
cember 13-lS, 1809” (Frontispiece); “Some 
of the Problems of Ocean Magnetic Work,” 
by L. A Bauer ; “ Magnetic Storm of Sep- 
tember Za, 1808. as Recorded at the Chelten- 
ham Magnetic Observatory,” by J. E. Bur- 
bank i “ I/Ctters to Editor ” ; “ Biographical 
Sketch of Adolf Erman, 1806-1877”; “Por- 
trait of Adolf Erman”; “Time and Direction 
at the Polos of the Earth,” by W. J. Peters; 
“Notes”; “Abstracts and Reviews.” 


HVMUAIttm 01' SIX 0PIKI0N8 (9, 11, IS, 

11, n. IS) liy TBE INTERKAl'/OXAO 
COlIillSSIOX ON ZOOWOICAL 
NOMENCUTVHB 

The following summaries of recent opinions 
by the International Commission on Zoological 
Nomenclature arc published for the informa- 
tion of persons interested in the points in 
question. It is expected that the full details 
of the arguments will be published later in 
connection with certain other cases now under 
consideration. These summaries do not give 
the reservations made by certain commission- 
ers, but these reservations will be presented in 
the flnal publication. 

9. The Vse of the Name of a Compoaih 
Oenus for a Component Part requiring a 
Nome.— The decision as to whether the name 
of a composite genus, when made up wholly 
of older genera, is tenable for a component part 


requiring a name, depends upon a variety of 
circumstances. There are circumstances under 
which such name may be used, others under 
which it may not he used. (Art. 32.) 

Vote: Affirmative, 12; negative, 0; not 
voting, 3. 

11. The Designation of Genotypes by La- 
Ireille, IStO.— The “Table dea genres avec 
I’indication de I’espbce qui lour sort de type,” 
in Latreille’s (1810) “ Considdrations gdn- 
dralea,” should be accepted as designation of 
types of the genera in question. (Art. 32.) 

Affinnative, 11; negative, 1; not voting, 3. 

13. The Specific Name of the Sand Crab . — 
Catesby’s (1743) prcliiitiacan name arenariue is 
not available under the code, although “ re- 
printed ” in 1771 ; quadratue 1793 is stated to 
be preoccupied, aPjicatis 1802, being the next 
specific name 111 the bat, becomes valid, under 
the premises submitted. 

Affirmative, 10; negative, 0; not voting, 6, 

1.5. Craspedacusta sowerbii Lankestor, 1880, 
n g., 11 . sp , vs. Ltmnocodmm victoria Allman, 
1880, n. g., n. sp. — Craspedacusta sowerbii Lan- 
kester, 1880, June 17, has clear priority over 
Limnocodium victona Allman, 1880, Tune 24. 
Presentation of a paper before a scientiflo 
society does not constitute publication in the 
sense of the code. The commission is without 
authority to sanction usage in contravention 
to the provisions of tho code. 

Affirmative, 16 ; negative, 0, 

17. Shall the Genera of Weber, 1795, be 
Acceptedt — ^Weber’s “ Nomciiclator entomolo- 
gicua,” 1795, complies with the requirements 
of Article 26, hence the genera in question are 
to he accepted, in so far as they individually 
comply with the conditions of the code. 

Affinnative, 11; negative, 1; not voting, 8. 

18. The Type of Hydras Schneider, 1799, 
gSS.—On the basis of the premises submitted 
by Dr. Stejneger, Hydras caspius Schneider, 
syn. Coluber hydras Pallas, is the type of 
Schneider’s genus Hydras, according to Ar- 
ticle so (d). The fact that Schneider refers 
to the page and number of this species estab- 
lishes the point in question and tbs fact that 
the name Coluber hydros was not quoted il 
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perhaps unfortunate but not essential to decide 
the question at issue. 

Affirmative, IS; ncRativo, 0; not voting, 2. 

C. W. Stiles, 
Secretary of Commiaaion 


TIIK ilHA'ICAN aOTTOy BOLL WEKVIL 

Peobabi.v Ihe control of no insect pest has 
involved greater difficulties tlian that of the 
cotton boll weevil. This encm.v of a groat 
staple crop works in such a manner that it has 
seemed bevond tlie usual means that have been 
followed ill insect control. In all except the 
adult stage it is found within the fruit of the 
cotton pliiiit. For the greater portion of its 
existeiiee, therefore, it is at least as well pro- 
tected as it would be if it occurred some dis- 
tance lielow the surface of tho soil Even in 
the adult stage the insect has habits that tend 
to place it bejond the reach of man. As a 
consequence, investigations of tho insect that 
have been carried on for several years have not 
revealed n groat number of direct remedial 
moasiirca In fact, the destruction by burning 
of the left-over portion of the crop and the 
insects cniitained is the only direct means of 
importance that has been devised It is grati- 
fying to note that recent investigations by 
Mr. Wilmoii Newell and Mr. Q. D. Smith, of 
the Louisiana State Crop Pest Commission, 
published in Circular 33 of that comniiasion, 
reveal another direct means of control that 
gives promise of general applicability. The 
work of Messrs. Newell and Smith is of con- 
siderable general interest, because it shows a 
successful outcome from continued investiga- 
tion leading from a suggestion revealed in 
research. The investigators observed a due 
pointing toward the possibility of control and 
directed all their energies toward the practical 
perfection of the idea. 

For some years a cotton planter of consid- 
erable prominence baa been advocating vigor- 
ously the use of paris green for the control of 
the boll weevil. Though woU-moant, his cam- 
paign has been based upon a demonstrated 
fallacy. Extensive tests that have been made 
by various agencies have shown that the appli- 
cation of this poison is by no means a prac- 


tical meana of destroying the boll weevil. One 
of the agencies that tested the use of paris 
green was the Louisiana State Crop Post Com- 
mission, of which Mr. Newell is the executive 
head. Although large and repeated applica- 
tions did not result in increasing tha yield of 
cotton in the experimental fields, it was evi- 
dent, both in these teats and in cage experi- 
ments, that a numlier of weevils were killed. 
Instead of stopping at this point, Mr Newell 
conceived the idea of determining wherein the 
paris green was ineffective and how its action 
might bo increased. There wore two impor- 
tant difficulties to overcome. In the first place, 
as paris green is now manufactured, a small 
portion of free arsenic causes burning of the 
foliage of plants. As the amount of the poison 
applied is increased, this damage, though in- 
sidious and at first acsrccly noticed, becomes 
greater until it is very serious. On this ac- 
count increasing the amount of paris green in 
the first experiments offered no hope as a prac- 
tical remedy. The second obstacle encoun- 
tered was the difficulty of forcing the poison 
into, the portions of the plants where a con- 
siderable number of weevils would be likely to 
obtain it. The mechanical structure of tho 
poisons in use prevented this. They were too 
coarso for effective work. To obviate the first 
difficulty, Mr. Nowell determined to use ar- 
senate of lead, which can be applied in very 
large amounts without any injury whatever to 
the folioge. The second difficulty was over- 
come by inducing a manufacturer to put up a 
special, finely powdered form of the poison. 
Wlien tliia point was reached, a considerable 
aeries of field experiments was outlined. These 
experiments comprised about forty-six acres of 
cotton to which the poison was applied, as well 
as forty-nine acres provided as control areas. 
The treated cotton in those experiments pro- 
duced an average of 71 per cent, more than 
similar cotton in the checks. In some cases 
the net profit was even startling. In one ease 

a not profit of over $23 per acre was obtained. 

A large portion of the effectiveness of tho 
application of powdered arsenate of lead in 
tho experiments was undoubtedly due to the 
thoroughness with which the work was done. 
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A special device, involving an air blaat, was 
used to force the poison into the parts of the 
plant most frequented by the adult weevils. 
In the experiments described the application 
was made in person by the junior author, Mr. 
Smith, or under his personal supervision. It 
is possible, and in fact is forcefully pointed 
out in the report, that such successful results 
as those obtained in some of tlic experimental 
work should not be expected under the prac- 
tical conditions on plantations. The writers 
even point out that it is likely that nine out 
of ten planters will fail to obtain satisfactory 
results from the first work they do. Keverthe- 
lesB, every consideration aeema to indicate 
clearly that powdered arsenate of lead can he 
used very profitably as an important adjunct 
in connection with the ayatem of control that 
has been in use heretofore. 

It 18 not extreme to state that the work 
accomplished with powdered arsenate of lead 
by Messrs. Newell and Smith marks an impor- 
tant advance in our knowledge of the control 
of the holl weevil. It promises in a short time 
more than to compensate the state of Loyisi- 
ana for all the money that has been expended 
in the operations of the Crop Pest Commission 
since its establishment. W. D. Hunter 



fil'EClAh ARTIChES 

DOUIlt.K IM.VOnS or an object as seen THBOUall 
A WATER SURFACE 

In Scii'NCE of November 29, lOOl, the pres- 
ent writer discussed this subject as presented 
by Matthicssen.' ft was there pointed out 
that Matthicssen’s equations had all been de- 
duced in a paper by the present writer, in 1881, 
in the Transact tons of (he Academy of Science 
of St. Louts. 

Matthiessen urged that two images of an 
object are formed when it is viewed through 
a water surface. One lies upon the caustic 
of refraction, and is therefore above the level 
of the object, and nearer to the eye. The 
other is along the same line of sight, but on 
the normal through the object. 

’ Ian. dor I'hysik, IflOl. No. 10, S. 347. 


In my paper of 1881 the Utter image was 
discussed as tlie one actually seen. 

It is evident that all rays from a point on 
an object thus viewed, will when produced 
backwards, not only be tangent to the caustic 
but will also cut the normal. Every ray of 
the cone of r8.ys whose base is the pupil of the 
eye will thus appear to pass through an area 
on the surface generated by revolving the 
canetic aroiiiul the normal. They will also 
intersect lietween two limiting points on the 
normal. The image of the point will there- 
fore appear as distorted into on area on the 
caustic surface, and as a short line on the 
normal. My idea has always lieen that the 
former image was too indistinct to be visible. 

Keoently, while deducing the equation of the 
caustic. It occurred to mo that the image 
might be seen upon the caustic surface, if the 
head were inclined so that the eyes were in 
the same vertical plane. The axes of the two 
cones of rays make then with each other an 
angle lying in the vertical plane, and the eyes 
may be focused on their point of intersection. 
The images oil the caustic will then be prae- 
tically superposed, and the line images on the 
normal will be more widely displaced on each 
other. The e.\perimental result is very stri- 
king, and may easily he obtained by observing 
a chain, or the water-plug and chain at one 
end of a bath tub filled with water 

When both eyes are used, the water plug 
with the vertical chain, to which it is attached, 
appears projected towards the observer by a 
foot or more, if the eyes are near the surface 
and at the opposite end of the hath tub. If 
one eye be now closed, the image recedes to 
the vertical line through the object, appearing 
along the same line of sight as before. It 
therefore appears at a lower kvel. 

When both eyea are in the same horisontal 
plane, the image is seen on the normal through 
the object. The images on the caustic surface 
as seen by the two eyes are then displaced on 
each other, and those on the normal ooinoide. 
Opening and closing one eye then produces 
no change in the position of the image. 

Francis E. Nipheb 
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SOME CHEMISTRY OF LICHT' 

From the dawn of history, chemistry has 
had much to do with the production of 
artificial light, and I wish now to recall to 
your minds a few illustrations. I will not 
burden your ears with a long story on 
physics or mechanics of light, but intend 
treating the subject of artificial light so as 
to show you that it has always been largely 
a subject for chemical investigation. I 
laa want to impress upon your minds that it is 
still a most green and fertile field for the 
chemist. I have tried to arrange a few 
familiar experiments to illustrate some of 
the facts touched upon, and it should be 
borne in mind that I am trying tn interest 
an audience of chemists from widely dif- 
ferent fields, rather than to present a chron- 
ological record of recent experimental re- 
search. 

I can not tell just when chemistry was 
first scientifically applied to a study of 
artificial light. Moat cardinal discoveries 
are made by accident and observation. The 
first artificial light was not made hy design 
nor was the first improvement the result of 
chemical analysis. It is supposed that the 
first lamps were made from the skulls of 
animals, in which oil was burned. Herod- 
otus, describing events about three centu- 
ries before Christ, says of the Egyptians: 

At the times when they gather tugcUicr at the 
city of Seis for their saoriflees, on a certain night 
they ail kindle lamps many m number in the open 
air round about the houses: now the lamps are 
saucers full of salt and oil mixed and the wick 
‘Ptssldeatial address delivered at the Boston 
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floats of itself on the surfaoe and this burns 
during tho whole night. 

This night was observed all over Egypt 
by the general lighting of lamps, and these 
lamps were probably the forerunners of the 
well-known Greek and Roman lamps of 
clay and of metal which are so common in 
our museiuns. 

The candle and lamp were probably in- 
vented very much earlier "We know that 
both lamps and candles were used by the 
priests of the Jewish temple as early as 
900 B.c. The light of those candles and 
lamps was due, as you know, to particles 
of carbon heated in a burning gas. 

It is not fair to the chemists of nnr early 
eandle-light to skip the fact that great 
chemical advances were made while candles 
were the source of light, and so I touch for 
a moment upon one of the early applica- 
tions of chemical knowledge. The fats and 
waxes first used were greasy and the light 
was smoky and dull. They were capable 
of improvement and so tho following chem- 
ical processes were developed and applied 
to the fats. They were first treated with 
lime, to separate the glycerol and produce 
a calcium soap This was then treated 
with sulphuric acid, and the free stearic 
and palmitic acids separated. These acids 
wore then made into candles and gave a 
much whiter light than those containing 
the glycerol ester previously used. Similar 
applications of chemical principles are 
probably known to you all in the refining 
of petroleum. The crude distillate from 
the rook oil is agitated with sulphuric acid 
and then washed with a solution of sodium 
hydroxide. This fact accounts, in consid- 
erable degree, for the advance of a number 
of other chemical processes An oil re- 
finery usually required the presence of a 
sulphuric-acid plant in the immediate 
vicinity, and this often became a source of 
supply for other new chemical industries. 


Very great advances have been made in 
the use of fats and oils for lighting pur- 
poses, but there is so much of greater in- 
terest in later discoveries that we will not 
consider many of them. The distillation 
of gas from coal or wood in 1739 was a 
chemical triumph, and a visit to a gas plant 
still forms one of the main attractions to 
the young chemist in an elementary course 
of applied chemistry. The first municipal 
gas plant was established in London, just 
about one hundred years ago. The general 
plan, so apparently simple to us to-day, was 
at its inception judged impracticable by 
engineers. In spite of other methods of 
illumination, the improvements in the 
making, purification and application of 
ilinminating gas have caused a steady in- 
crease in its use. Gas owes its illuminating 
power to the fact that a part of the carbon 
in it is heate^ to incandescence during the 
combustion of the gas, It must contain, 
therefore, such carbon compounds as yield 
a fair excess of carbon, and this knowledge 
has led to the schemes for the enrichment 
of gas and for the use of non-luminous 
water-gas as a base for illuminating gas. 

Various schemes were devised in the 
early part of the nineteenth century for 
using gas to heat to incandescence, rods or 
surfaces of lime, airconia and platinum. 
This was not at first very successful, owing 
to imperfect combustion of the gas. The 
discovery of the Bunsen-burner principle 
was made a little later. By thus giving a 
much higher temperature to the gas fiame 
and insuring complete combustion, new im* 
petns was given' to this branch, and the 
development of suitably supported oxide 
mantles continued for half a century. 

Most prominent in this field is the work 
of Auer von Welsbach. It was a wonder- 
ful series of experiments which put the 
group of rare earth oxides into practical 
use end started a line of investigation 
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which is still ^oiug on. The Welsbach 
mantle practically substitutes for the car- 
bon of the simple (fas flame another solid 
m a finely divided shape capable of giving 
more efficient light. This allows all of the 
carbon of the gas to contribute to the pro- 
duction of a hotter flame. But more inter- 
esting than the mechanical success, to my 
mind, is the unforeseen or scientifically 
unexpected discovery of the 65*601 of chem- 
ical composition. By experiment it was 
discovered that the intensity and color of 
the various mixtures of difficultly fusible 
oxides at incandescence varied over a wide 
range. Thus a broad field for unforeseen 
investigation was opened. The samples of 
Welsbach mantles which yon see before yon 
were kindly loaned to me by Mr. H. S. 
Miner, of the Welabaeh Company, and 
beautifully illustrate the application of 
advanced chemical work to this industry. 
The color and intensity of the light vary 
in an unexpliimed manner with slight dif- 
ferences in composition of the mantle. The 
followmg are the composition and candle 
powers of the mantles shown : 

CANDI.* rOWXB OK MASTIJ18, BANOINO KBOM 
FUSE TllOKIA TO 10 FEB CESI. CEBlA 
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The methods of making present mantles 
were also a part of Dr. Auer’s contribution 
to the art. Suitably vroven fabrios are 
dipped into solutions of the rare earth 
salts ; these are dried and the organic mat- 


ter burned out, leaving a struoture of the 
metal oxides. 

The pure thoria gives a relatively poor 
light The addition of the con a, up to a 
certain amount, increases the light. This 
added component is called the “excitant,” 
and as the cause for this beneficial action 
of the excitant is not known, it is passible 
that further discoveries along this line will 
yet be made. There is hardly a prettier 
field for chemical speculation than is dis- 
closed by the data on these light efficien- 
cies. For some unknown reason, the 
change in composition by as little as one 
per cent, varies the luminosity over ten- 
fold, and yet more than one per cent, of 
the excitant (oeria) reduces the light. 
Besides the temptation to speculation, such 
disclosures of nature encourage us to put 
greater trust in the value of new experi- 
ments, even when accumulated knowledge 
does not yield a biased trail for the pioneer. 
By giving a discovery a name and attach- 
ing to it a mind-quieting theory, wc are 
apt to close avenues of advance. Calling 
this small amount of ceris an “excitant” 
and guessing how it operates is directly 
harmful unless our guess suggests trial of 
other substances. 

One of the explanations proposed to 
cover the action of the eeria ought to be 
mentioned, because it involves catalysis. 
This is a term without which no chemical 
lecture is complete Some think that the 
special mantle mixture causes a more rapid 
and localized combustion, and therefore 
higher temperature, by condensation of gas 
in its material. Others think that this par- 
ticular mixture permits of especially easy 
and rapid oxidation and reduction of its 
metal oxides themselves in the burning gas 
mixture. The power which catalyzers have 
of exiating in two or more states of oxida- 
tion seems to apply also to the oeria of the 
Welsbach mantle. Whatever the truth 
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may be, it has been shown by Swinton* that 
when similar oxide mantles arc heated to 
incandescence by cathode rays in vacuo, 
the presence of one per cent, ceria produces 
only a very small increase in the Inminosity 
of thoria. It is interesting to note that in 
the gas flame pure ceria gives about the 
same light as pure thorui, while in the 
cathode rays of the Crookes tube, with con- 
ditions under which ceria gives almost no 
light, pure thoria gives an intense white 
light. These facts, which are still unex- 
plained, illustrate how little is understood 
in this field. 

I will merely refer to the fact that 
vapors of gasoline, kerosene, alcohol, etc., 
are also now used in conjunction with the 
Welsbach mantles. The field of acetylene 
I must also omit with a mere reference to 
the fact that the manufacture of calcium 
carbide was a chemical discovery, and the 
action of water upon it, producing the bril- 
liantly-burning acetylene gas, was another. 

Turning now to electrical methods of 
generating light, we find the chemist early 
at work. Sir Humphry Davy and others, 
at the dawn of the nineteenth century, 
showed the possibilities which since that 
time have been developed into our various 
types of incandescent and arc lamps. -We 
naturally attach Mr. Edison’s name to the 
development of the carbon incandescent 
lamp, because it was through his inde- 
fatigable efforts that a practicable lamp 
and illuminating system were both devel- 
oped. It had long been known that plat- 
inum, heated by the current, gave a fair 
light, but it melted too easily. A truly 
enormous amount of work was done in at- 
tempts to raise the melting-point of the 
platinum, and the effect of occluded gases, 
of annealing, of crystalline condition, etc., 
were most carefully studied, hut the results 
were unsatisfactory. He was therefore led 

•Proo. Boj/. Boe., 86, 116. 


to the element carbon as the next most 
promising conductor of high melting-point. 
Edison’s persistent and finally successful 
attempts to get a dense, strong, practical 
filament of pure carbon for his lamps is 
one of the most encouraging lessons to the 
chemist of to-day. This history needs to 
be read in the light of the knowledge of 
carbon at that time and the severe require- 
ments of a commercially useful carbon 
filament. It illustrates the value of con- 
tinued effort when it is based on knowledge 
or sound reasoning. The search was not 
the groping in the dark that some of us 
have imagined, but was a resourceful search 
for the most satisfactory, among a multi- 
tude of possible materials. From our point 
of view, all subsequent changes in choice of 
material for incandescent lamp filaments 
have been dictated by the knowledge that 
high meltinglpoint and low vapor tension 
were the first requirements. If you will 
consult the curve of the melting-points of 
all the elements, as plotted against their 
atomic mights, you will see at once that 
the desired property of high melting-point 
is a periodic function of the atomic weight. 
And it is this fact, which was independ- 
ently disclosed as a general law by Meyer 
and Mendeljeff, in 1869, that has aided in 
the selection of all the new materials for 
this use. Yon will notice that the peaks of 
the curves are occupied by such elements 
as earhon, tantalum, tungsten, osmium, 
etc., which are all lamp materials. 

A study of the laws of radiation also 
soon played a part in incandescent lamp 
work. The early rough and black filament 
of bamboo was first replaced by a polished 
black carbon filament, and later by one 
which had a bright, silver-gray coat of 
graphite. A black body at any tempera- 
ture radiates the maximum possible energy 
in all wave-lengths. Heated to incandes- 
cence, it will radiate more mvmble and 
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useless infra-red rays than any other 
opaque material at the same temperature. 
A polished metal is therefore a more e£8- 
cient light source than the same metal with 
a black, or even rough surface. This is 
derived from Kirchhoff’a law of radiation 
and absorption, which was early estab- 
lished. 

It may seem like penetrating too far into 
details to consider for a moment the 
changes m structure and surface which the 
carbon filament of our incandescent lamps 
has undergone, but the development of such 
an apparently closed problem is instnictive 
because it has yielded to such simple meth- 
ods of attack. The core, or body, of the 
carbon filament of to-day is made by some 
one of the processe.s based on dissolving 
and reprecipitating cellulose, which are 
used in artificial silk manufacture. The 
cellulose solution is squirted through a die 
into a liquid which hardens it into dense 
fibers. These cellulose fibers are then car- 
bonized by being heated, out of contact 
with the air, at as high a temperature as 
possible with gas furnaces. All of this is 
also merely the application of chemistry 
which was first worked out in some of the 
German chemical laboratories. This plain 
carbon filament (the result of this simple 
process), which might have been satisfac- 
tory in the early days, would be nowadays 
useless in a lamp, as its practical life is 
only about 100 hours at 3 watts per candle. 
In a subsequent process of manufacture it 
is therefore covered with a steel gray coat- 
ing of graphite, which greatly improves the 
light emitting power. ‘ This coat is pro- 
duced by heating the filament in an atmos- 
phere of benzene or similar hydrocarbons. 
The electric current whieli heats the fila- 
ment is of such an intensity that the decom- 
position of the hydrocarbon produces a 
smooth, dense deposit of graphite. Witii 
this graphite-coat the filament now bums 


about 500 hours. But the simple graphite 
coat can itself be improved. It is improved 
by being subjected, for a few moments, in 
the electric furnace, to a temperature of 
about 3,500°, so that the life now becomes 
about 1,500 hours under the same operating 
conditions as before. The product of this 
treatment is known as the metallized fila- 
ment, because its temperature coefficient of 
resistance is by this la.st step made similar 
to that of the metals. 

A case is shown on the table which con- 
tains illustrations of the carbon incandes- 
cent lamp manufacture in the shape of 
cellulose solution, squirted cellulose fiber, 
carbonized fiber, etc. 

Among the incandescent lamps which are 
before you I have one containing a plat- 
inum wire filament. You will see, as I 
turn on the current, that the intensity of 
its light is not very great, even when the 
current is sufficient to molt the wire. A 
much greater luminosity is produced by a 
plain carbon filament, and a still greater 
by the graphite-coated and metallized car- 
bon, before they are destroyed. In the case 
of carbon, the useful life of the lamp de- 
pends much more on the vaporization of 
the material than on its melting-point, and 
these lamps, os shown, will operate for a 
sliort time at very much greater efficiencies 
or higher temperatures than is possible 
when a practical length of life is consid- 
ered. Thus, besides the physical efl'ect of 
surface quality, we have evidence of differ- 
ences in the vapor pressure of different 
kinds of carbon. It looks as though car- 
bonized organic matter yielded a carbon 
of much greater vapor pressure for given 
temperature than graphite, and that even 
graphite and metallized graphite are of 
quite distinctly different vapor pressures 
at high temperatures. It may be interest- 
ing to note here that if the carbon filament 
could withstand for 500 hours the maxi- 
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mmn temperature which it withstands tor 
a few moments, as shown in the experi- 
ments, then the cost of operating incandes- 
cent lamps could he reduced to nearly a 
fifth of the present cost 

It was discovered by Auer von Welsbach 
that the metal osmium could be made into 
a filament, though it could not be drawn as 
a wire. The osmium lamp was the first of 
the recent trio of metallic filament incan- 
descent lamps. The tantalum lamp, in 
which another high melting-point metal 
replaces the superior but more expenstve 
osmium, has been in use six or eight years. 
This surpasses the carbon in its action, and 
on running up to its melting-point it shows 
still brighter light than carbon. More 
recently the tungsten filament lamp has 
started to displace both lamps. At present 
this is the element which withstands the 
highest temperature without melting or 
vaporizing, and on being forced to its high- 
est efficiency in a lamp yon see that it 
reaches higher luminosity and that there is 
a similarity to carbon and tantalum in 
that an enormously greater efficiency may 
be produced for a very short time than can 
be utilized for a suitable length of life. 
The inherent changes at these tempera- 
tures, distillation or whatever they are, 
quickly destroy the lamp. The lamp will 
bum on appreciable time at an efficiency 
fifteen times as great as that of the common 
operating carbon incandescent lamp (at 3 
watts per candle). In other words, light 
may be produced for a short time at an 
energy-cost one fifteenth of common prac- 
tise, so that there is still a great field for 
further investigation directed towards 
merely making stationary those changing 
conditions which exist in the burning lamp. 

While it is generally true that the light 
given by a heated body increases very rap- 
idly with rise of temperature above 600®, 
the regularity of the phenomenon is com- 


monly over-estimated. A certain simple 
law covering the relation between the tem- 
perature and the light emitted, has been 
found to apply to what we have called a 
black body. This so-called Stefan-Boltz- 
mann law states that “the total intensity 
of emission of a black body is proportional 
to the fourth power of the absolute tem- 
perature.” There are, however, very few 
real black bodies in the sense of the law. 
The total emission from a hole in the wall 
of a heated sphere has been shown experi- 
mentally to follow the law rigidly, but most 
actual forms and sources of illumination 
do not Most practical sources of artificial 
light are more efficient light producers than 
the simple law requires. This may be said 
to be due to the fact that these substances 
have characteristic powers of emitting rela- 
tively more useful energy as light than 
energy of longer wave-length (or heat 
rays). Most substances show a power of 
selective emission and we might say that 
an untried substance, heated to a tempera- 
ture where it should be luminous, could 
exhibit almoet any conceivable light effect. 
It is still less possible to predetermine the 
proportionality between luminous and non- 
luminoua emission. A simple illustration 
will serve to make this clear: if a piece of 
glass be heated to 600°, it does not emit 
light. If some powder snch as zirconia or 
thoriahe sprinkled upon it, light is emitted 
and the proportion of light at the same 
temperature will depend upon the composi- 
tion of the powder. (loblentz has shown, 
both for the Auer msntie and for the 
Nemst glower, that the emission spectra are 
really series emission toids in that portion 
of the energy curve which represents the 
larger part of the emitted energy. Thii ie 
in the invisible infra-red part, and so the 
laws which govern the emission at a given 
temperature depend upon the ohei^cal 
composition of the radiant source. Sill- 
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cates, oxides, etc., show characteristic emis- 
aiott hands. 

One of the most attractire fields of arti- 
ficial light production has long been that of 
Inminoua gases or vapors. It has seemed 
as though this ought to be a most satisfac- 
tory method. The so-called Geiesler tubes 
in which light is produced by the electrical 
discharge through gases at low pressure are 
familiar to all. The distribution of the 
energy emitted from gases is still further 
rpmoved than that of solids from the laws 
of a black body, and a large proportion of 
the total electrical energy supplied to a 
rarefied gas may be emitted as lines and 
bands which are within the range of the 
visible spectrum. These lines, under defi- 
nite conditions of pressure, etc., are charac- 
teristic of the difllerent elements and com- 
pounds. The best known attempts to util- 
ise this principle are the Moore system of 
lighting, in which long tubes of luminous 
gas are employed, and the mercury lamps, 
which, while more flexible on account of 
size, are still objectionable because of the 
color of the light. A simple form of mer- 
cury arc is shown. 

It is rather interesting that the eflloien- 
cies of all of these various sources of elec- 
tric light are not nearly so widely different 
as one would expect from a consideration 
of the widely divergent methods of light 
production employed. 

From the light of a vapor or gas to that 
of an open arc is not a wide step, but the 
conditions in the arc are apparently quite 
complex and there is a great deal of room 
for interesting speculation in the phenom- 
ena of an arc. Briefly, there are two kinds 
of arcs to he considered in lighting. One 
has been in use for a century, the other for 
a few years only. The first is the successor 
to Sir Humphry Davy’s historical arc 
between charcoal points, In this kind of 
arc the current path itself is har^ lumin- 


ous and the light of the lamp is that given 
by the heated electrodes. In case of direct 
current it is the anode, or positive elec- 
trode, which gets the hotter and gives far 
the greater part of the light. In the oar- 
bon arc shown, it will readily be seen that 
the light is emitted by the heated solid car- 
bon of one electrode. This gives a steady 
source of light, but is not so efficient as an 
arc in which material in the arc stream 
itself is the source of light. The arc may be 
made to play upon rare earth oxides, and 
these, being heated to incandescence, in- 
crease the luminosity, but this has not 
proved nsefnl. The more common way is 
to introduce into the carbon electrode cer- 
tain salts which volatilize into the arc and 
give a luminous effect. Here cerium flu- 
oride, calcium fluoride, etc., are used, and 
the color of the arc, just as in the case of 
gas mantles, may be varied by varying the 
composition of the electrodes. This is seen 
in the are from the carbon electrodes con- 
taining such salts. 

I have arranged several different kinds 
of ares, and before each is a magnifying 
lens, to throw the image of the arc upon a 
serwn. This permits our seeing the phe- 
nomena of the arcs and observing the char- 
acteristics of each. The very essential dif- 
ferences between the plain carbon arc and 
the luminous or flaming arc is readily 
noticed. In the latter case the greater 
part of the light is dne to the incandescent 
metallic vapors in the space between the 
electrodes Substitution of one chemical 
for another in such flaming arc electrodes 
has covered quite a wide range of chemical 
investigation. . Salts are chosen which give 
the greatest luminosity without causing the 
formation of too much ash or slag. Some 
•compounds of oalciusk, for example, are 
practicable, while others are not, though all 
of these would, under suitable conditions, 
yield the calcium spectrum. 
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If such salts as calcium fluoride were 
conductors at ordinary temperature, useful 
electrodes for flame arcs would probably be 
made from them. Such conducting ma- 
terials as iron oxide, carbides, etc., have 
been used for flame arc electrodes, and a 
great many of the so-called magnetite arcs 
are now in use. The electrodes in this case 
are largely magnetic oxide of iron, with 
such other ingredients as titanium and 
chromium oxides, to increase the intensity 
of light, to raise the melting-point of the 
mixture, etc. 

As will be seen from observing this arc, 
the light IS very white and intense and is 
generated by the heated vapors of the arc 
proper. A great many modifications of 
this arc principle are possible. Titanium 
carbide and similar substances give charac- 
teristic arcs, and some of them are very 
intense and efficient. For purposes of com- 
parison, I have added to this illustrating 
experiment an arc of titanium carbide and 
one of copper. 

THE NEBNST LAMP 

A distinct species of electric incandescent 
lamp is that invented about ten years ago 
by the well-known physical chemist, Pro- 
fessor Nemst. This employs for filaments 
a class of bodies which are not electrical 
conductors at all at ordinary temperatures, 
and which, at their burning temperatures, 
do not conduct the current as metals and 
carbon, but as a solution does. This kind 
of conductivity, the electrolytic, involves 
electrochemical decomposition at the elec- 
trodes, and in the case of the Nemst fila- 
ments these otherwise destructive reactions 
are rendered harmless by the continual 
oxidizing action of the air. For this reason 
this type of lamp will not bum in vacuo^ 
For its most perfect utility the principle of 
the Nemst lamp seems to require a mixture 
of oxides, because a single one is not so 


good a conductor nor so luminous. It uses 
oxides because these are the most stable 
compounds known, and it uses the rare 
earth oxides because they have higher melt- 
ing-point than other oxides. As the effi- 
ciency very rapidly rises with temperature, 
there is a great advantage in using the most 
infusible base possible. For that reason, 
zirconis, thoria, etc., are usually employed. 

In this lamp a rod or filament of an oxide 
mixture, much like those used in Welsbach 
mantles, is heat^ by the current externally 
applied until it reaches a temperature at 
which it becomes a good conductor itself. 
Here again the peculiar laws of light radia- 
tion are illustrated, the light emitted at a 
given temperature being determined by the 
nature of the substance. Just as the pure 
thoria gives a pfcor light compared to the 
mixture with onb per cent, ceria, so a pure 
zirconia rod, heated by the current, gives 
much less light than a rod containing a 
little thoria, ceria or similar oxide. Work 
done by Coblentz on the energy-emission of 
such rods shows the emission spectra, at 
least in the infra-red, to vary with the 
nature of the substance. In general, the 
spectra are not continuous like the spectra 
of metals and black bodies, but seem to 
oconpy an intermediate position between 
these and luminous gases, which we know 
have usually distinct line spectra. 

This recalls the subject of selective emis- 
sion. Coblentz has shown selective emis- 
sion in the long wave-lengths for a Nemst 
glower. This is shown in comparison with 
the emission of a black body, in curve 
No. 1. The two sources, when compared 
at the temperatures where they exhibit the 
same wave-length for maximum emission, 
differ very considerably in emission in the 
infra-red, the black body giving more en- 
ergy at the blue end and less at the red 
end of the spectrum. 

This is still more noticeable in the curves 
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such substances as porcelain, magnesia 
saA glass, as shown by Coblentz’s curves 
(Wg. 2), 

The curves of wave-length and radiant 
eJMrgy which arc shown are, with slight 
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modifications, taken from work of Lnmmer 
and Pringsheim and of Dr, Coblentz. The 





curve for the ideal, or black body radiator, 
gives a picture of the total energy and 
its distribution over the different wave- 


lengths. It is the peculiarity of the black 
body to radiate more energy of any given 
wave-length than does any other body at 
the same temperature. Therefore, in case 
of all substances acting as thermal radi- 
ators, the black body will always give the 
greatest brilliancy. Since this body at the 
same time radiates a maximum in all wave- 
lengths, it will be surpassed in light effl- 
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ckncy by any substance which is a rela- 
tively poor radiator in the invisible or non- 
luminous part of the spectrum. 

In the energy curves shown it is to be 
noticed that the visible part of the energy 
is practically only that between 0.4 and 0.8 
thousandths of a millimeter. Consider the 
black lines in Fig, 3 for a moment. These 
show the emission of a black body at centi- 
grade temperatures noted on the curves. 
Evidently the energy emitted rises very 
rapidly with the temperature ; i. e., as the 
fourth power of the absolute temperature. 
It will be noted also that the point of maxi- 
mum energy or wave-length corresponding 
In maximum energy shifts gradually to- 
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wards the left, or towards the visible wave- 
lengths. 

It is this rapid shifting of the position 
of maiimum energy which makes the search 
for substances which can withstand even 
only slightly higher temperatures of such 
great interest. 

The curves for the black body and for 
platinum (dotted lines) are not greatly 
different in general appearance, but the 
total amount of energy emitted at a given 
temperature from the black body is shown 
to be more than for the platinum, and it 
can be seen that at about the same tem- 
perature the platinum is the more econom- 
ical light source. Professor Lummer has 
said that at red heat, bright platinum docs 
not radiate one tenth the total energy 
which the ideal black body radiates at the 
same temperature, and at the highest tem- 
perature still less than one half. The 
deviation of platinum from the black body 
law is a step in the direction of getting 
improved light-eflieienoy without corre- 
sponding increase of temperature. This 
method is practically without limit in its 
extension, for there seems to be no limit to 
the forms of energy curves which different 
substances may possess. The curves are 
apparently determined not only by phys- 
ical state, hut also by chemical compoeitibn 
of the emitting substance. 

Tou see before you a vacuum incandes- 
cent lamp which contains a ribbon of plati- 
num in the shape of a loop While the sec- 
tion of the platinum is the same through- 
out, one half of the loop is blackened by 
depositing a little platinum black upon it. 
This greatly affects the light efficiency as 
shown. The blackened portion, being more 
nearly a black body, radiates at each tem- 
perature relatively more energy of long 
waveJength (i. e,, heat) than the bright 
portion. So for about eljual total energy 
radiated the ribbon radiates less as light 
from the blackened surface. 


In the production of artificial light, the 
tendency will always be in the directiem 
of increasing the practical efficiency, i. s., 
reducing the cost of light. We have seen 
that there is still much room for this. In 
the case of the kerosene oil lamp we know 
that much less than one per cent, of the 
energy of combustion of the oil is radiated 
as light from the flame. In the case of the 
most efficient source— the electric incandes- 
cent lamp at highest efficiency— we are still 
far from ideal efficiency. A still higher 
temperature would yield a yet higher effi- 
ciency. We do not know exactly how much 
light might possibly be yielded for a given 
consumption of energy, but one experi- 
menter concludes that it is about tan 
candles per watt. If this is true, even the 
most efficient light you have seen this eve- 
ning is less than half as efficient as it might 
be. Fortunately, it is not now clear jutt 
how the chemist is to realize all the ad- 
vances which he will make in more efficient 
lights. 

No consideration of this part of the sub- 
ject is complete without a brief reference 
to the efficiency of the fire-fly. The source 
of bis illumination is evidently chemical 
This much ^ known about the process: 

The light^iving reaction is made to 
cease by the removal of the air, and to in- 
crease in intensity by presence of pure 
oxygen. It is extinguished in irrespirable 
gases, hut persiais in air some time after 
the death of the insect. Its production is 
accompanied by the formation of carbon 
dioxide. These all indicate a chemical 
combustion process. Professor Langley 
has shown that such a flame as the candle 
produces several hundred times as much 
useless heat as the total radiation of the 
fire-fly for equal luminosity. In other 
words, the fire-fly is the most efficient light 
source knowzL This is illustrated by the 
energy distribution curves from several 
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light sources taken from Professor Lang- 
ley’s work (Fig. 4). The difficulties at- 
tendant upon the accurate determination 
of the curve for the fire-fly are so great 
that we ought not to expect very great ac- 
curacy in this case. These curves, which 
in each case refer to the energy after pass- 
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ing through glass, which outs off energy of 
long wave-lengths, represent the same 
quantitia of radiant energy. While the 
sun is much more efficient than the gas 
flame or carbon arc, it still presents far 
the largest part of its energy in the invis- 
ible long wave-lengths (above 0.8), while 
the fire-fly seems to have its radiant energy 
confined to a narrow part of the visible 
spectrum. 

W. R. Whitnbt 

OiRSSAL Elxotbio Coufant, 

SonairaoTAST, K Y. 

RAOUL DlPFERBNORg IR MESTAL TRAITS’ 
One of the most agreeable and satisfying 
experiences afforded by intellectual pur- 
suits comes from the discovery of a clean- 
cut distinction between things which are 
superficially much alike. The esthetic 
value of such distinctions may even out- 
weigh their intellectual value and lead to 
‘Addnu of the vlo«-pi«tddait and ohairmsa of 
Section H— Antlwopology and Psychology— of the 
Amerloan Association for the Advancement of 
eoicnoo, Boston, im. 


sharp lines and antitheses where the only 
difference that exists is one of degree. 
A favorite opportunity for this form of 
intellectual exercise and indulgence is af- 
forded by the observation of groups of 
men. The type of man composing each 
group— that is what we should like to find; 
and we hear much of the “typical" scien- 
tist, the typical business man, the typical 
Englishman or Frenchman, the typical 
southerner, the typical Bostonian. The 
type of any group stands as a sort of ideal 
within the group, and, more or less cari- 
catured, as the butt of the wit of other 
groups. There is one peculiar fact about 
these types: yon may have to search long 
for an individual who can be taken as a 
fair example. And when you have at last 
found the typical individual, you may be 
led to ask by what right he stands as the 
type of the group, if he is a rarity amidst it. 

If we would scientifically determine the 
facts regarding a group of men, we should, 
no doubt, proceed to examine all the indi- 
viduals in the group, or at least a fair and 
honest representation of them. The first 
fact that meets us when we proceed in this 
way is that the individuals differ from each 
other, so that no one can really be selected 
as representing the whole number. We do 
find, indeed, when we measure the stature 
or any other bodily fact, or when we test 
any native mental capacity, that the mem- 
bers of a natural group are disposed about 
an average, many of them lying near the 
average, and few lying far above or far 
below it; and we thus have the average as 
a scientific fact regarding the group. But 
the average does not generally coincide 
with the type, as previously conceived, nor 
do the averages of different groups differ 
so much as the so-oaUed types differ. 
Moreover, the average is itself very inade- 
quate, since it does not indicate the amount 
of variation that exists within the gron^- 
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and this is one of the most important facts 
to be borne in mind in understanding any 
collection of individuals. It is specially 
important in comparing different groups of 
men, since the range of variation within 
either group is usually much greater than 
the difference between the averages of the 
groups. The groups overlap to such an 
extent that the majority of the individuals 
composing either group might perfectly 
well belong to the other. 

No doubt statements like this will be 
readily accepted as far as concerns the dif- 
ferent nations belonging to the same race. 
One could not seriously doubt that the 
nations of Europe, though they might dif- 
fer slightly on the average, would so much 
overlap one another that, except for lan- 
guage and superficial mannerisms, the 
great majority of the members of one 
nation might be exchanged with a majority 
from another nation without altering the 
characteristics of either. But when we 
extend our view to all the peoples of the 
earth, the case would at first appear quite 
changed. Certainly whites and negroes do 
not overlap, to any extent, in color of skin, 
nor negroes and Chinamen in kinkiness of 
hair, nor Indians and Pygmies in stature. 
Such specialization of traits is, however, 
the exception. Whites and negroes, thohgh 
differing markedly in complexion and hair, 
overlap very extensively in almost every 
other trait, as, for example, in stature. 
Even in brain weight, which would seem a 
trait of great importance in relation to in- 
telligence and civilization, the overlapping 
is much more impressive than the differ- 
ence; since while the brain of negroes 
averages perhaps two ounces lighter than 
the brain of Europeans, the range of varia- 
tion .within either race amounts to 25 

v'^^i^finyeterate love for types and riiorp 
distinctions is apt to stay with us evrai after 


we have become scientific, and vitiate our 
use of statistics to such an extent that the 
average becomes a stumbling-block rather 
than an aid to knowledge. We desire, for 
example, to compare the brain weights of 
whites and of negroes. Wo weigh the 
brains of a sufficient number of each race 
—or let us at least assume the number to 
be sufficient. When our measurements are 
all obtained and spread before us, they 
convey to the unaided eye no clear idea of 
a racial difference, so much do they over- 
lap. If they should become jumbled to- 
gether, we should never be able to separate 
the negroes from the whites by aid of brain 
weight. But now we cast up the average 
of each group, and find them to differ, and 
though the difference is small, we straight- 
way seize on it as the important result, and 
announce that the negro has a smaller brain 
than the white. We go a step further, and 
class the white as a large-brained race, the 
negro as a small-brained. Such transform- 
ing of differences of degree into differences 
of kind, and making antitheses between 
overlapping groups, partakes not a little of 
the ludicrous. 

We seem to be confronted by a dilemma; 
for the group as a whole is too unwieldy 
to grasp, while the aver^, tj|6ugh con- 
venient, is treacherous. ,;|what we should 
like is some picture or measure of thh dis- 
tribution of a given trait throughout the 
members of a group ; and, fortunately, such 
measures and pictures can be had. Con- 
venient and compact measures of variabil- 
ity ore afforded by the science of statistics, 
and are of no less importance than the 
average. But still better, because closer 
to the actual facts, are graphic or tabular 
pictures of the distribution of the trait, 
showing the frequency with which it ocenn 
in each degree. The distribution of a trait 
is for some purposes more important than 
the average. Let ns suppose, for instance, 
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that two groups were the same in their 
average mental ability, but that one group 
showed little variation, all of its members 
being much alike and of nearly the average 
intelligence, while the other group showed 
great variability, ranging between the ex- 
tremes of idiooy and genius. It is evident 
that the two groups, though equal on the 
average, would be very unequal in dealing 
with a situation which demanded great 
mental ability. One master mind could 
supply ideas for the guidance of the group, 
and his value would far outweigh the load 
of simpletons which the group must carry. 

If groups of men differ in average intel- 
ligence, this difference would have an influ- 
ence on their effectiveness in mental work, 
and so, no doubt, on their advance in civili- 
zation. If groups differ in variability, this 
would probably have a still greater influ- 
ence. There is one respect in which groups 
certainly do differ. They differ in size, 
and size is an important consideration, even 
from a purely biological point of view. 
The more numeroua the individuals bom 
into a group, the greater the absolute num- 
ber of gifted individuals to be expected; 
and in some respects it is the absolute 
rather than the relative number of able 
men that counts. Besides this, the larger 
the group, the greater the chance of its pro- 
ducing a truly effective genius, just as, in 
the experiments of Burbank and other 
breeders, a vast number of plants are 
grown, in order to increase the chance of 
sports occurring. 

One further consideration of this partly 
biological, partly statistical, nature should 
be brought forward before passing from 
preliminary remarks to the consideration 
of actual data. When the individuals 
composing a group are measured or tested 
in several traits, it is found that those vrho 
rank high in one trait do not always rank 
high in others. On the whole, there is 


more correspondence than opposition; an 
individual who ranks well in one trait is 
rather apt to rank well in others. The cor- 
relation, as we say, is positive, but it is far 
from perfect. The individuals most gifted 
with ability in war are not altogether the 
same individuals who are ablest in govern- 
ment, or in art or literature, or in mechan- 
ical invention. This fact is not only of 
importance in reaching a just conception of 
a group, but it should be considered in com- 
paring different groups. The circiun- 
stanees surrounding a group call for cer- 
tain special abilities, and bring to the fore 
the individuals possessing these abilities, 
leaving in comparative obscurity those 
gifted in other directions. Judging the 
group largely by its prominent individuals, 
wc get the impression that the group is 
gifted m certain lines, and deficient in 
others. A nation whose circumstances call 
for industrial expansion and tlie exploita- 
tion of natural resources gives prominence 
to those of its members who are successful 
in these pursuits, and leaves in obscurity 
many who have native capacity for military 
leadership. Should war come to such a 
community, time and bitter experience are 
often neccssaiy before the leadership can 
be transferred from the previously eminent 
men to those obscure and often despised 
individuals who are capable of doing best 
service in the new direction. This lack of 
perfect correlation between various abilities 
makes it difficult to judge of the capacity 
of a group of men by casual observation ; 
and we must aooordingly discount largely 
the appearance of specializatiou of mental 
traits in different peoples. 

All in all, the discovery of true inherent 
differences between races and peoples is an 
intricate task, and if we now turn to the 
psychologist to conduct an examination of 
different groups, and to inform us regard- 
ing their mental differences, we must oAt 
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allow him to present a hasty conduMon. 
His tests must he varied and thorough be- 
fore we can accept his results as a serions 
contribution to this difBcult subject The 
psychologist may as well admit at once that 
he has little to offer; for, though the “psy- 
chology of peoples” has become a familiar 
phrase, and though books have been written 
on the subject, actual experimental work 
has so far been very lunited in quantity. 

One thing the psychologist can assert 
with no fear of error. Starting from the 
various mental processes which are recog- 
nized in his text-books, he can assert that 
each of these processes is within the capa^ 
bilities of every group of mankind. All 
have the same senses, the same instincts and 
emotions. All can remember the past, and 
imagine objects not present to sense. All 
discriminate, compare, reason and invent. 
In bU, one impulse can inhibit another, and 
a distant end can be pursued to the neglect 
of present incitations. Statements to the . 
contrary, denying to the savage powers of 
reasoning, or abstraction, or inhibition, or 
foresight, can be dismissed' at once. If the 
savage differs in these respects from the 
civilized man, the difference is one of de- 
gree, and consistent with considerable over- 
lapping of savage and civilized individuala. 
The difference of degree calls for quanti- 
tative tests. But besides the traditional 
classification of mental powers, there is an- 
other of perhaps greater importance in 
studying differences between men. One 
individual differs from another not so 
much in power of memory, or of reasoning, 
or of attention, or of will, as in the sort of 
material to which he successfully applies 
these processes. One gives his attention 
readily to mathematics j he remembers 
mathematics easily; he reasons well «« 
mathematical subjects; his will is strong 
in excluding distracting impulses when he 
is in pursuit of a mathematical goal. He 


may show none of these powers, in a high 
degree, in relation to music, or business, or 
social Ufe; whereas another, totally inefB- 
eient in mathematics, may show equal 
powers of mind in another subject. The 
capacity to handle a given sort of subject 
matter is in part determined by native 
endowment, but is very responsive to train- 
ing, and therefore is hard to test, because 
only individuals with equal trainmg in any 
subject can be fairly tested and compared 
aa to their native capacity to handle that 
subject Thus it becomes hard to contrive 
a test for musical or mathematical or me- 
chanical endowment which could fairly be 
applied to races having diverse trainings in 
these lines. This difficulty, moreover, in- 
fects our tests for such general powers as 
memory or reasoning, for a test has to deal 
with some sort of material, and success in 
passing the test depends on the familiarity 
of the material as well as on the power of 
mind which we design to test. We may 
suppose, indeed, that all of our tests, 
founded aa they are on material which is 
familiar to us, will be more or less unfair 
to peoples of very different cultures and 
modes of lifa Tlie results of our tests 
need to be discounted somewhat— exactly 
how much we can not say— in favor of the 
primitive peoples tested. 

We are now, it would seem, sufficiently 
entrenched in precautions and criticisms to 
admit the psychologist to our councils, and 
hear the results of his tests. 

First, Bs to the senses. The point of 
special interest here is as to whether the 
statements of many travelers, ascribing to 
the "savage” extraordinary powers of 
vision, hearing and smell, can ^ substan- 
tiated by exact tests. The common opinion, 
based on such reports, is, or has been, that 
savages are gifted with sensory powers 
quite beyond anything of which the Euro- 
pean is capable; though Spencer explains 
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that thia is a cause of inferiority rather 
than the reverse, because the savage is thus 
led to rely wholly on his keen senses, and 
to devote his whole attention to sense im- 
pressions, to the neglect and atrophy of his 
intellectual powers. Ranke, however, on 
testing natives of Brazil, a race notable for 
its feats of vision, found that their ability 
to discern the position of a letter or similar 
character at a distance, though good, was 
not remarkable, but fell within the range 
of European powers. The steppe-dwelling 
Kalmuks, also renowned for distant vision, 
being able to detect the dust of a herd of 
cattle at a greater distance with the naked 
eye than a European could with a telescope, 
have also been examined; and their acuity 
was indeed found to very high, aver- 
aging considerably above that of Euro- 
peans ; yet only one or two out of the forty 
individuals tested exceeded the European 
record, while the great majority fell within 
the range of good European eyes. Much 
the same result has been obtained from 
Arabs, Egyptians and quite a variety of 
peoples. Among the most reliable results 
are those of Rivets on a wholly unseleoted 
Papuan population. He found no very 
exceptional individual among 116 tested, 
yet the average was somewhat better than 
that of Europeans. I had myself, through 
the kindness of Dr, McGee, the opportunity 
of testing individuals from quite a variety 
of races at the St. Louis Fair in 1904, and 
my results agree closely with those already 
cited, though I did not find any cases of 
very exceptional powers among about 800 
individuals. There were a number who 
exceeded tiie best of the 200 whites whom 
1 also tested under the same conditions, 
but none who exceeded or equaled the 
record of a few individuals who have been 
found in the German army. Indians and 
Filipinos ranked highest, averaging about 
10 per cent, better than whites, when all 


individuals of really defective vision were 
excluded. The amount of overlapping is 
indicated by stating that 65-75 per cent, 
of Indians and Filipinos exceeded the aver, 
age for whites. It did not seem possible, 
however, to assert anything like a corre- 
spondence between eyesight and the degree 
of primitiveness or backwardness of a 
people ; since, for instance, the Negritos of 
the Philippine Islands, though much more 
primitive than the Malayan Filipinos in 
their mode of life, and, indeed, the most 
primitive group so far tested, were inferior 
to the Filipinos, and, in fact, as far as 
could be judged from the small number 
examined, no whit superior to whites. Nor 
does it seem possible, from results hitherto 
reported, to believe in a close correspond- 
ence between keen sight and dark skin, 
though it is true that pigment ia important 
in several ways to the eye, and that there- 
fore, as Rivers has suggested, the amount 
of pigmentation might be a factor in vision. 
But it does not seem to be specially the 
darkest races that show the keenest vision. 
We may perhaps conclude that eyesight is 
a function which varies somewhat in effi- 
ciency with difference of race, though with 
much overlapping. No doubt, however, the 
results aa they atand need some qualifica- 
tion. On the one hand, incluaion of individ- 
uals with myopia and similar detects would 
lower the average of Europeans consider- 
ably more than that of most other races; 
so that the actual condition of eyesight dif- 
fers more than the results show. On the 
other hand, it would not be fair to include 
near-sighted individuals, if what we wish 
to discover is native differences between 
peoples; for the different prevalence of 
myopia is certainly due to the differing 
uses to which the eye is put. And this 
matter of nse may have considerable influ- 
ence on the individuals not classed as near- 
sighted, and so admitted to the comparisoe. 
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Bivers has made an obaemtion in connec- 
tion with the test for eyesight, which 1 am 
able to confirm, and which is perhaps of 
much importance. He found that when 
the letter or character used m his test, the 
position of which had to be recognized at 
the greatest possible distance, was removed 
from him beyond the distance at which he 
felt that he could judge it, he could still 
guess it right nearly every time, though 
without confidence. By such guessing, 
one’s record in this test can be bettered 
considerably; and careful study enables 
one to see the slight and blurred indications 
of position which form the basis of the 
guessing. Now it may well be that the 
occupations* of civilized life breed a habit 
of dependence on clear vision, whereas the 
life of those who must frequently recognize 
objects at a great distance breeds reliance 
on slight indications, and so creates a fa- 
vorable attitude for the test of eyesight. 
When this possibility is taken in connection 
with the deterioration of many European 
eyes from abuse, and in connection with 
the observed overlapping of all groups 
tested, the conclusion is not improbable 
that, after all, the races are essentially 
equal in keenness of vision. Even if small 
differences do exist, it is fairly certain that 
the wonderful feats of distant vision as- 
cribed to savages are due to practise in 
interpreting slight indications of familiar 
objects. Both Rivers and Ranke, on test- 
ing some of the very individuals whose 
feats of keen sight seemed almost miracu- 
lous, found that, as tested, they had excel- 
lent but not extraordinary vision. A little 
acquaintance with sailors on shipboard is 
enough to dispel the illusion that such feats 
are beyond the powers of the white man. 

The hearing of savages enjoys a reputa- 
tion, among travelers, similar to that of 
their sight; but there can be little doubt 
that the cause is the same. In fact, the 


tests which have so far been made tend to 
show that the hearing of whites is superior. 
Such was the result of Myers on the Papu- 
ans, and of Bruner in his extensive series 
of measurements made at the St. Louis 
Pair. Only 15 per cent, of 137 Fibpinos 
tested did as well as the average of whites ; 
other groups made a somewhat better show- 
ing, but all seemed inferior on the average 
to whites. In spite of the experimental 
results, there is perhaps reason to doubt 
that the hearing of whites is essentially and 
natively much superior to that of other 
races. Civilized life protects the ear from 
some forms of injury to which it is exposed 
in more primitive conditions; and, then, 
the question of cleanliness must be consid- 
ered in regard to the'meatus. Besides, the 
car is known to be highly susceptible of 
training in the perception of particular 
sorts of sound— as overtones and difference 
tones— and it is likely enough that the 
watch ticks and simitar clicks used in the 
tests are not equally within the repertory 
of all peoples. 

Much the same can be said regarding 
keenness of smell. On account of the high 
olfactory powers of dogs and some other 
lower animals, it has often seemed natural 
and proper that this sense should be highly 
developed among savages; and feats of 
primitive folk have been reported quite 
analogous to those already referred to 
under sight and hearing. No doubt here 
again, special interests and training are 
responsible, since what few teats have been 
made tend to show no higher acuity of 
smell among negroes and Papuans than 
among Europeans. 

The sense of touch has been little exam- 
ined. McDougall found among the Papu- 
ans a number with extremely fine powers 
of ducriminatiou by the skin. The differ- 
ence between two points and one could be 
told by these individuals even when the 
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two points were brought very close to- 
gether; on the average, the Papuans tested 
excelled Europeans considerably in this 
test. On the other hand, Indians and Fili- 
pinos, and a few Africans and Ainu, tested 
in the same manner, seem not to differ per- 
ceptibly from whites. 

The pain sense is a matter of some in- 
terest, because of the fortitude or stolidity 
displayed by some races towards physical 
suffering. It may be, and has been con- 
jectured, that the sense for pain is blunt 
in these races, as it is known to be in some 
individuals who have allowed themselves to 
be burned without flinching, and performed 
other feats of fortitude. The pain sense is 
tested by applying gradually increasing 
pressure to some portion of the skin, and 
requiring the person tested to indicate 
when he first begins to feel pain. Now, as 
a matter of fact, the results of McDougall 
on the Papuans, and those of Dr. Bniner 
and myself on Indians, Filipinos, Africans 
and Ainu, are in close agreement on this 
point. Greater pressure on the skin is 
needed to produce pain in each of these 
races than in whites. This is the average 
result, but in this test the distribution of 
the cases is specially important. Though 
most whites feel pain at or about a certain 
small pressure, there is quite a respectable 
minority who give no sign till much higher 
pressures are reached, their results corre- 
sponding very closely to those of the ma- 
jority of Indians. And similarly, a minor- 
ity of Indians feel pain at much lower 
pressures than the bulk of their fellows, 
falling into the ranks of the white man. 
In each group, the distribution is bimodal, 
or aggregated about two points instead of 
one; but whites are principally aggregated 
about the lower center, and Indians and 
other races about the higher center. Intro- 
spection comes to our aid in explaining this 
anomaly, for it shows that there is some 


difficulty in telling just when the pressure 
becomes painful. If one is satisfied with 
slight discomfort, a moderate pressure will 
be enough; but if a sharp twinge is de- 
manded, the pressure must be considerably 
increased. Most whites, under the condi- 
tions of the test, are satisfied with slight 
discomfort, while my impression in watch- 
ing the Indians was that they were waiting 
to be really hurt. The racial difference 
would accordingly be one in the conception 
of pain, or in understanding the test, 
rather than in the pain sense. 

On the whole, the keenness of the senses 
seems to be about on a par in the various 
races of mankind. Differences exist among 
the members of any race, and it is not im- 
probable that differences exist between the 
averages of certain groups, especially when 
these are small, isolated and much inbred. 
Rivers has in fact found such small groups 
differing considerably from whites in the 
color sense. One such group showed no 
cases of our common color blindness or 
red-green blindness, while another group 
showed an unusually largo percentage of 
color-blind individuals. In the larger 
groups, the percentage of the color-blind 
is, very hkely, about constant, though the 
existing records tend to show a somewhat 
lower proportion among Mongolians than 
among whites. Very large numbers of iu- 
dividnaLs need, however, to be tested in 
order to determine such a proportion 
closely; even among Europeans, the pro- 
portion can not yet be regarded as finally 
established. One thing is definitely shown 
by the tets that have been made for color 
blindness in various races: no race, how- 
ever primitive, has been discovered in 
which red-green blindness was the uni- 
versal or general condition; and this is a 
fact of some interest in connection with the 
physiology of color vision, for it seems 
probable that red-green blindness, sinesMt 
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ig not by any means a diseased condition, 
represents a reversion to a more primitive 
state of the color sense. If this is so, no 
race of men remains in the primitive stages 
of the evolution of the color sense; the 
development of a color sense substantially 
to the condition in which we have it, was 
probably a pre-human achievement. 

In the actual history of the discussion of 
the color sense in various races, quite a dif- 
ferent view of the evolution has been prom- 
inent It was Gladstone who first, as an 
enthusiastic student of Homer, was struck 
by the poverty of color names in ancient 
literature, and who suggested that the 
Greeks of the Homeric age had a very im- 
perfectly developed eye for color. He was 
espoeialiy impressed by the application of 
the same color name to blue and to gray 
and dark objects. Geiger, adhering to the 
same sort of philological evidence, broad- 
ened its scope by pointing out the absence 
of a name for blue in other ancient litera- 
tures. It is indeed curious that the sky, 
which is mentioned hundreds of times in 
the Vedas and the Old Testament, is never 
referred to as blue. The oldest literatures 
show a similar absence of names for green. 
Geiger found that names for black, white 
and red were the oldest, and that names 
for yellow, green and blue have appeared 
in that order. He concluded that the his- 
tory of language afforded an insight into 
the evolution of the color sense, and that, 
accordingly, the first color to be sensed was 
red, the others following in the same order 
in which they occur in the spectrum. 
Magnus found that many languagea at the 
present day were in the same condition as 
that shown in the ancient Greek, Hebrew 
and Sanscrit. Very many, perhaps the 
majority, have no specific name for bine, 
and a large proportion have none also for 
green. A smaller number are without a 
name for yellow, while nearly all have a 


name for red. It seemed that the back- 
ward races of to-day had just reached the 
stage, in the matter of color sensation, 
which was attained by other races some 
thousands of years ago. The underlying 
assumptions of this argument are interest- 
ing— the notion that the list of sensations 
experienced by a people must find expres- 
sion in its vocabulary; and the coneeption 
of certain peoples now living as really 
primitive. Fortunately, Magnus submitted 
this theory to the test of facts, by supply- 
ing travelers and traders with sets of colors, 
by which various peoples were tested, first, 
as to their ability to name the colors in 
their own languages, and second, as to their 
power to recognize and distinguish the 
colors. The results of this inquiry were 
that names were often lacking for blue and 
green, but that every people was able to 
perceive the whole gamut of colors known 
to the European. This was a severe blow 
alike to the philological line of argument 
and to the ready assumption that early 
atages of evolution were to be found repre- 
sented' in the backward peoples of to-day. 
Accepting the facts as they stood, Magnus 
still felt that there must be some physiolog- 
ical or sensory reason for the curions lack 
of certain color names in many languages; 
and he therefore suggested that bine and 
green might be less vividly presented by 
the senses of many tribes, and that, being 
duller to their eyes than to Europeans, 
these colors did not win their way into the 
language. The theory was, however, prac- 
tically defunct for many years till Riven 
recently took it up, as the result of tests on 
several dark-skinned peoples. His test 
called for the detection of very faint tints 
of the various colors, and the result was 
that, as compared with twoscore educated 
English whom he also tested^ these peoples 
were somewhat deficient in the detection of 
faint tints of blue— and also of yellow— but 
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not of red. One group, indeed, was su- 
perior to the English in red. The results 
made it seem probable to Eivers that blue 
was indeed a somewhat less vivid color to 
dark-skinned races than to Europeans, and 
be suggested that pigmentation, rather than 
primitiveness, might be the important fac- 
tor in producing this diSerence. A blue- 
absorbing pigment is always present in the 
retina, and the amount of it might very 
well be greater in generally pigmented 
races. The suggestion is worth putting to 
a further test; but, meanwhile, the differ- 
ence obtained by Rivers in sensitiveness to 
blue needs to be received with some caution, 
since the Europeans on whose color sense 
he relies for comparison ware rather few 
in number, educated and remarkably vari- 
able among themselves. We were able, at 
St. Louis, to try on representatives of a 
number of races a difficult color matching 
test, BO different indeed from that of Rivers 
that our results can not be used as a direct 
check on his ; with the result that all other 
races were inferior to whites in their gen- 
eral success in color matching, but that no 
special deficiency appeared in the hlnei. 
We also could find no correlation between 
ill success in this test and the degree of 
pigmentation. On the whole, the color 
sense is probably very much the same all 
over the woridL 

That lingnistic evidence is a very treach- 
erous guide to the sensory powers of a 
people is well seen in the case of smell 
Certainly many odors are vivid enough, yet 
we have no specific odor names. Only a 
psychologist would require a complete vo- 
cabulary of sensations; practical needs lead 
the development of language in quite other 
directions. 

When we turn from the senses to other 
functions, the information which the pqy- 
ohologist has to offer becomes even more 
scanty. 


Some interest attaches to tests of the 
speed of simple mental and motor perform- 
ances, since, though the mental process is 
very simple, some indication may be af- 
forded of the speed of brain action. The 
reaction time test has been measured on 
representatives of a few races, with the 
general result that the time consumed is 
about the same in widely different groups. 
The familiar “tapping test,” which meas- 
ures the rate at which the brain can at will 
discharge a series of impulses to the same 
muscle, was tried at St. Louis on a wide 
variety of folk, without disclosing marked 
differences between groups. The differ- 
ences were somewhat greater when the 
movement, besides being rapid, had to be 
accurate in aim. The Eskimos excelled all 
others in this latter test, while the poorest 
record was made by the Patagonians and 
the Cocopa Indians— which groups were, 
however, represented by only a few indi- 
viduals The Filipinos, who were very 
fully represented, seemed undeniably su- 
perior to whites in this test, though, of 
course, with plenty of overlapping. 

The degree of right-handedness has been 
asserted to vary in different races, and the 
favoring of one band haa been interpreted 
as conducive to specialization and so to 
civilization. We were, however, unable to 
detect any marked difference in the degree 
of right-handedness in different races, as 
tested by the comparative strength, quiok- 
neu or accuracy of the two hands. The 
Negritos, the lowest race examined, had the 
same degree of right-handedness as Fili- 
pinos, or Indians, or whites. 

We are probably justified in inferring 
from the results cited that the sensory and 
motor processes, and the elementary brain 
activities, though differing in degree from 
one individual to another, are about the 
same from oqc race to another. 

Equitable tests of the distinctly intel- 
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leetual processes are hard to devise, since 
much depends on the familiarity of the 
material used. Pew teste of this nature 
have as yet been attempted on different 

There are a number of illusions and con- 
stant errors of judgment which are well- 
known in the psychological laboratory, and 
which seem to depend, not on peculiarities 
of the sense organs, but on quirks and 
twists in the process of judgment. A few 
of these have been made the matter of com- 
parative teste, with the result that peoples 
of widely different cultures are subject to 
the same errors, and in about the same de- 
gree. There is an illusion which occurs 
when an object, which looks heavier than 
It is, is lifted by the hand ; it then feels, not 
only lighter than it looks, but even lighter 
than it really is. The contrast between the 
look and the feel of the thing plays havoc 
with the judgment. Women are, on the 
average, more subject to this illusion than 
men. The amount of this illusion has been 
measured in several peoples, and found to 
be, with one or two exceptions, about the 
same in all. Certain visual illtiaiong, in 
which the apparent length or direction of 
a line is greatly altered by the neighbor- 
hood of other lines, have similarly been 
found present in all races tested, and to 
about the same degree. As far as they go, 
these results tend to show that simple sorts 
of judgment, being subject to the same 
disturbances, proceed in the same manner 
among various peoples; so that the similar- 
ity of the races in mental processes extends 
at least one step beyond sensation. 

The mere fact that members of the in- 
ferior races are snitable subjects for psy- 
cbolngical tests and experiments is of gome 
value in appraising their mentality. Bivers 
and his collaborators approached the na- 
tives of Torres Straits with some misgiv- 
ings, fearing that they would not possess 


the necessary powers of sustained concen- 
tration. Elaborate introspections, indeed, 
they did not secure from these people, but, 
in any experiment that called for straight- 
forward observation, they found them ad- 
mirable subjects for the psychologist. 
Locating the blind spot, and other observa- 
tions with indirect vision, which are usu- 
ally accounted a strain on the attention, 
were successfully performed. If teste are 
put in such form os to appeal to the in- 
tereate of the primitive man, he can be 
relied on for sustained attention. State- 
ments sometimes met with to the effect that 
such and such a tribe is deficient in powers 
of attention, because, when the visitor be- 
gan to quiz them on matters of linguistics, 
etc., they complained of headache and ran 
away, sound a bit naive. Much the same 
observations could be reported by college 
professors, regarding the natives gathered 
in their class rooms. 

A good test for intelligence would he 
much appreciated by the comparative psy- 
chologist, since, in spite of equal standing 
in such rudimentary mattera as the senses 
and bodily movement, attention and the 
simpler sorts of judgment, it might still be 
that great differences in mental efficiency 
existed between different groups of men. 
Probably no single test could do justice to 
so complex a trait as intelligence. Two 
important features, of intelligent action are 
quickness in seizing the key to a novel situ- 
ation, and firmness in limiting activity to 
the right direction, and suppressing acts 
which are obviously uaeless for the purpose 
in hand. A simple test which calls for 
these qualities is the so-called “form test.” 
There are a number of blocks of different 
shapes, and a board with holes to match the 
blooba The blocks and board are placed 
before a person, and he is told to put the 
blodrn in the holes in the shortest possible 
time. The key to the situation is here the 
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matching of blocks and holes by their 
shape; and the part of intelligence is to 
hold firmly to this obvions necessity, wast- 
ing no time in trying to force a round 
block into a square hole. The demand on 
intelligence certainly seems slight enough; 
and the test would probably not differen- 
tiate between a Newton and you or me; 
but it does suffice to catch the feeble- 
minded, the young child, or the chimpan- 
zee, as any of these is likely to fail alto- 
gether, or at least to waste much time in 
random moves and vain efforts. This test 
was tried on representatives of several 
races, and considerable differences ap- 
peared. As between whites, Indians, Es- 
kimos, Ainus, Filipinos and Singhalese, the 
average differences were small, and much 
overlapping occurred. As between these 
groups, however, and the Igorot and Ne- 
grito from the Philippines and a few re- 
puted Pygmies from tlie Congo, the average 
differences were great, and the overlapping 
was small. Another rather similar test for 
intelligence, which was tried on some of 
these groups, gave them the same relative 
rank. The results of the test agreed 
closely with the general impression left on 
the minds of the experimenters by consid- 
erable association with the people tested. 
And, finally, the relative size of the cra- 
nium, as indicated, roughly, by the product 
of its three external dimensions, agreed 
closely in these groups with their appesr- 
ance of intelligence, and with their stand- 
ing in the form test. If the results could 
be taken at their face value, they would 
indicate differences of intelligence between 
races, giving such groups as the Pygmy and 
Negrito a low station as compared with 
most of mankind. The fairness of the test 
is not, however, beyond question; it may 
have been of a more unfamiliar sort to- 
these wild hunting folk than to more settled 
groups. This crumb is, at any rate, about 


all the testing psychologist has yet to offer 
on the queation of racial differences in in- 
telligence. 

In the absence of first-hand study of the 
mental powers of different races, folk psy- 
chology resorts to a comparison of their 
civilizations and achievements. This is the 
method by which we habitually compare 
the intelligence of individuals, judging 
capscity by performance, the tree by its 
fruits, and such judgments, though sub- 
ject to occasional error, are probably in the 
main reliable. Why should we not extend 
the method to the comparison of groups, 
and say that a group possessing a high 
civilization has probably a high average 
intelligence, while a wild savage race is 
mentally poorly endowed ? The first diffi- 
culty in employing the method is to obtain 
a just estimate of the cultures to bo com- 
pared. First impressions regarding alien 
folk, derived from the reports of travelers, 
are usually wide of the mark. Only the 
patient and prolonged labors of the ethnol- 
ogist can inform us ns to what a tribe does 
and thinks; and where such studies have 
been made, it is found that n bnckw'iird 
culture, such as that of the natives of Aus- 
tralia, has much more substance, and af- 
fords much wider scope for mental activity, 
than the early reports indicated. 

The difficulty of inferring the mental 
endowment of a group from its stage of 
culture is well brou^t out by applying 
this method to the comparison of different 
epochs in the history of a nation. German 
culture to-day is much advanced from the 
days of Caesar; shall we infer that the 
mental endowment of the Germans has ad- 
vanced in like measure t Biologically, the 
interval, measured in generations, is not 
long, and from all biological considerations 
it is improbable that any advance in mental 
endowment hak Occurred. The difference 
in material civilization does not mean thqf 
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the German of to-day is, on the average, 
gifted with more native inventiveness or 
bnsiness ability than hia ancestors sixty 
generations ago. The difference in the 
arts and sciences does not mean that the 
German of to-day is naturally more studi- 
ous, or scientific, or musical. The more 
settled condition of society does not imply 
greater native capacity for industry or 
government. The disappearance of old 
superstitions does not imply that later gen- 
erations were born without the tendencies 
to superstition which characterized their 
fathers. We are still not many generations 
removed from witchcraft, curses, magic 
and the like savage beliefs and practises, 
and we can not reasonably believe our 
recent forefathers to have been naturally 
more savage than we are. When, for psy- 
chological purposes, we compare the cul- 
ture of Europe with that of Africa, we 
should not leave out of account the Chil- 
dren’s Crusade, or the Inquisition, or the 
Wars of the Rosea. And if we attempt to 
use the state of civilization as a measure of 
racial intelligence, we must somehow adapt 
the method so that it shall give the same 
results, whether earlier or later stages in 
the culture of a group be taken as the basis 
for study. 

In reality, the civilization possessed by 
a generation can not be used as a measure 
of the intelligence of that generation any 
more than an individual’s property can be 
taken as a measure of his business ability. 
The greatest part of the civilization of a 
generation is bequeathed to it, and only the 
increase which it produces can be laid to its 
credit. If we could compare the rate of 
progress in different groups, this might 
serve as a measure of intelligence ; and cer- 
tainly some peoples are more progressive 
than others. Before adopting such a test, 
we should understand the mechanism of 


progress— a matter which belongs only in 
part to psychology. 

Progress depends first of all on human 
inventiveness— so much will probably be 
allowed. Under the head of inventiona 
should be included, not only mechanical 
devices, but works of art and government, 
business enterprises and changes in custom, 
so far as any of these demand originality 
in their producers. Science and all in- 
crease in knowledge should also be in- 
cluded, since the process of discovery dif- 
fers but little from the process of invention. 
In both the essential mental act seems to be 
a bringing together of things that are 
found apart, or a pulling apart of what 
occurs together. In fact, both of these 
processes, the combining or associating, and 
the analytic or discriminating, go on to- 
gether, since we see something new in a 
thing when we are reminded by it of some- 
thing else and different. There is a sug- 
gestion of the accidental in all invention, 
sinoe it depends on “happening to notice 
something,’’ or “happening to be reminded 
of something. ’’ You can not be sure that 
a person will make a discovery, even when 
you supply him with the elements which 
would combine to produce it. Oftentimes, 
in reading the history of scientific progress, 
one is surprised that a certain diseovery 
was not made by some man who bad ap- 
parently everything before him to lead to 
it Ihventian is of the nature of a spon- 
taneous variation, and this accidental char- 
acter is very important in understanding 
the mechanism of progress. 

On the other hand, sinoe one can not be 
reminded of tilings entirely unknown, in- 
vention depends on previously acquired 
knowledge, and the inventiveness of an 
individual must take a direction prepared 
for him by the social group among which 
he 'lives. A large share of the iuventive- 
sess of the Australian natives seems to be 
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directed into the channels of magic and 
ceremony. The finished product of one 
mind’s inventiveness becomes raw material 
for another, and invention of all sorts is 
distinctly a cooperative enterprise. 

Invention is said to be mothered by 
necessity ; and the proverb is no doubt true 
in the mam, though curiosity and experi- 
mentation belong among the play instincts. 
But, in any case, the necessity must not be 
too dire, for some degree of leisure is de- 
manded if anything novel is to be thought 
of, and rapid progress is only possible when 
individuals can be allowed to accumulate 
the special knowledge which may serve as 
the raw material for their inventive activ- 
ity. Divisions of labor, guilds, universities, 
legislatures, investigating commissions, per- 
manent research bureaus— each of which is, 
genetically, a series of inventions— are de- 
pendent for their existence on a certain de- 
gree of leisure, while they in turn provide 
more leisure and opportunity for further 
advance. They are inventions which ac- 
celerate the progress of invention. There 
are thus many factors besides the intel- 
lectual endowment of a generation which 
go to determine the progress which it shall 
make. The spur of necessity, the oppor- 
tunity afforded by leisure, the existing 
stock of knowledge and inventions and the 
factor of apparent accident or luck have 
all to be considered. 

A still further factor is the size of the 
group, which is deserving of renewed at- 
tention. Not only does a large group af- 
ford more opportunity fgr division of labor 
and special institutions for research, but 
the biological consideration already men- 
tioned should be emphasized. The con- 
tributions to progress of the average man 
are small, the inventions of moment arising 
in the brains of a small fraction of the 
group. A large group provides a greater 
number of inventive minds, and it is rather 


the absolute number of such than their 
proportion to the whole population that 
determines the progress of invention within 
a group. The “group” needs to be re- 
defoed from the point of view of inven- 
tion, If knowledge and inventions pass 
back and forth between two nations or 
races, the inventive minds of both are 
brought into eooperation, and the group is 
by so much enlarged. From the point of 
view of progress, however, the question is 
not simply how many inventive minds are 
brought into cooperation, but how free and 
rapid the communication is between them. 
At the present time, a discovery origina- 
ting anywhere in Europe or its colonies is 
quickly known by specialists in all parts, 
and may promptly fructify the mind of a 
distant investigator, leading to a fresh ad- 
vance. The invention of printing and of 
rapid means of communication must be 
credited with a large share of the rapid 
progress which has been made by the last 
few generations. Much also must be cred- 
ited to the invention of steam power, which 
has vastly multiplied the size of the Euro- 
pean group, in an economic sense, and set 
free many minds of ability for productive 
thinking. The very idea of the advance- 
ment of science and invention as an end to 
be striven for is to be classed as an inven- 
tion, and a rather recent one; and it too 
is an accelerator. 

Such considerations provide at least a 
partial explanation of the different rates of 
progress in different generations, and 
among different races. Whether they ex- 
plain everything could perhaps only be de- 
termined by a drastic experiment, which it 
will do no harm to imagine, though the 
question will never be settled in this con- 
vincing way. 

Let two or more habitats, isolated from 
each other and- from rest of the world, 
and as nearly as possible alike, be chos^ 
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and peopled by two equal groups of chil- 
dren, selected from some highly civilized 
nation, and so selected as to represent 
fairly the distribution of mental and phys- 
ical traits among that nation. For every 
individual in the first group, let there be a 
practically identical individual in the sec- 
ond. Let these groups of children be in- 
troduced into their new homes in infancy, 
and, by some quasi-miraculous means, let 
them be all preserved to maturity, and then 
let them, and their descendants, be left 
entirely to their own devices, without fire, 
or a language, or other modem improve- 
ments. To watch such a spectacle from 
afar would be thrilling, if not too pitiful. 
We can readily grant that the infant com- 
munities would begin at the very zero of 
civilization, and that their progress, for 
many generations, would seem excessively 
slow. But the real point of the experiment 
IS to inquire whether these two equal 
groups, alike in numbers, in heredity and 
in environment, would remain alike, and 
progress at equal rates. Probably they 
would not. We must allow for a large 
element of chance in the mating of males 
and females within each group, and con- 
sequently for changes and inequalities in 
the distrihution and correlation of traits— 
changes which need not alter the average 
of either group. We must allow for spon- 
taneous variation in the offspring, another 
accidental factor by virtue of which a 
really inventive and effective individual, or 
conjunction of such, would almost certainly 
arise in one group earlier than in the Other, 
and give the advance of one group an im- 
petus which might be felt through many 
generations, and carry this group far ahead 
of the other. And we must allow also for 
the accidental factor in invention. Even 
though the genius of one group was paired 
by an equal genius in the other, it is im- 
probable that both would invent the same 


things. One might invent a hunting imple- 
ment, and the other a fishing implement; 
and by this accident the direction of de- 
velopment might be settled for each group. 
If we closed the experiment after a thou- 
sand generations, we should probably find 
two peoples of diflferont languages, differ- 
ent customs, and cultures divergent in 
many respects. The supposed result may 
be taken as an assertion of the importance 
of accident in determining the destiny of 
peoples. Obscure causes are no doubt at 
work beneath the accidents, but we can not 
trace them, nor reasonably state them in 
terms of racial superiority and inferiority. 

It would seem that size of groups, and 
accidental factors, exert so much influence 
on the rate of advance in civilization that 
differences of culture could possibly be ex- 
plained without supposing the mental en- 
dowments of the races to differ. Whether 
the existing races of men do or do not differ 
in such a trait as inventiveness is another 
and more difficult problem, the settlement 
of which must be left to time and educa- 
tional experiments. The experiments must 
be continued for several generations, in 
order to equate social traditions. Regard- 
ing the negroes of the south, I am informed 
by a gentleman who has spent twenty years 
in educating them that a distinct advance 
is perceptible during this period, especially 
among the children of educated parents. 
These have more educational ambition, en- 
ter school earlier and have less to unlearn. 
The educational experiment, as far as it 
has gone, thus shows that much time will 
be needed before a clear result is reached. 

Meanwhile it may be allowed to add 
one more general consideration by asking 
whether causes of a biological nature can 
be seen to be at work in human history, 
such as would differentiate the races intel- 
lectually, • and, in particular, such as to 
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rate up, in some part of the world, a race 
superior to the stock from which it sprang. 

Natural selection has been suggested as 
such a cause Life in the tropics, it has 
been said, is too easy to demand much in- 
ventiveness or forethought, but a migration 
to colder regions, where the banana docs 
not grow, woulil make mental activity im- 
perative, and select those individuals who 
were able to respond, so producing a su- 
perior race. There i.s a difficulty here, since 
we should expect natural selection to begin 
by hipping off the most poorly endowed 
fraction of the population, witli the result. 
Anally, that the lower range of intelligence 
should disappear from the higher races 
The lowest grade of intelligence in Europe 
should accordingly he higher than the low- 
est grade in Africa. But this is probably 
not the case; the range of mtclligenec 
reaches as low in one as in the other. The 
distributions of intelligence in the two also 
overlap to quite an extent. Extensive ex- 
periment has shown that Africans can 
maintain existence in the temperate zone. 

Sexual selection, or, more properly, 
mating customs, furnish a more promising 
factor. If a tendency could be detected in 
any population for the most intelligent 
members to mate with each other, the result 
would be, not indeed a raising of the av- 
erage intelligence, since the less intelligent 
would also mate with each other, but an 
increase of the variability, and greater 
chance of the birth of very superior indi- 
viduals. A caste system might operate in 
this way, since the founders of aristocratic 
families probably won admission to the 
caste partly by virtue of intelligence, and 
their descendants would tend, by heredity, 
to exceed the average intelligence of the 
population. Marriage conAned to the caste 
would thus tend to mate superior individ- - 
nab with each other, and might, in the 
Bourse of generations, raise the upper limit 


of intelligence. Customs of mating within 
one’s rank obtain among the aristocracy 
and royalty of Europe, and may have been 
a factor in increasing the number of su- 
perior intelligences. But too much can not 
be attributed to this factor, since the selec- 
tion has been by classes, and not by indi- 
viduals. Eoyalty, while marrying within 
its rank, has not usually chosen the most 
gifted individual available. Its selection 
has been relatively inefficient from the 
standpoint of royal eugenics. Certainly 
the upper reach of European intelligence 
has not been the result of breeding by 
castes; for, though royalty has indeed pro- 
duced a disproportionate number of high 
intelligences, equally able individuals have, 
as a matter of fact, risen from humble 
birth. Moreover, marriage in all parts of 
the world is largely governed by considera- 
tions of family standing and wealth, so that 
the same sort of inAuenoe toward variabil- 
ity is everywhere operative The dead 
level of intelligence, which is sometimes 
snppo.sed to obtain among backward races, 
is not borne out by psychological tests, 
since individual differences are abundantly 
found among all races, and, indeed, the 
variability of different groups seem.s, from 
these tests, to bo about on a par. 

Selection by migration is also to be con- 
sidered. When individuals leave their 
group and go to a new country, it would 
seem that those who emigrate must differ, 
on the average, from those who remain be- 
hind. An adventurous and enterprising 
spirit, perhaps, would be characteristic of 
the emigrants, and so of the new people 
which they helped to form. On the other 
hand, the ne’er-do-well and the criminal 
might also he induced to emigrate. The 
selective inAuenoe of migration would not 
be all in one direction, and the net result 
could not easily be predicted. Since we 
are now witnessing, though little compre- 
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bending, this process of migration as it con- 
tributes to form a people of the future, 
information regarding the kind of selective 
influence exerted by migration would have 
a practical value. Wisdom would dictate 
that the nation which is in process of for- 
mation should exert some selective influence 
on its own account, but, from all the facts 
in hand, the part of wisdom would be to 
select the best individuals available from 
every source, rather than, trusting to the 
illusory appearance of great racial differ- 
ences in mental and moral traits, to make 
the selection in terms of races or nations. 

R. S. Wood WORTH 

Colombia Usivibsitt 

BOIBSTIFIC yOTE8 iWD yBWS 

The Geological Society of London has 
awarded the Wollaston medal to Professor W. 
B. Boott, of Princeton Gniversity, " in recog- 
nition of his many valuable contributions to 
our knowledge concerning the mineral struc- 
ture of the earth, and especially in relation 
to the tertiary mammalia and tertiary strati- 
grsphical geology of North America and Pata- 

At the recent meeting in Boston, Dr. 
George A. Piersol, professor of anatomy, was 
elected president of the American Association 
of Anatomists. 

Das. Ohables H. Frazieb, John H. Uusser, 
David L. EdsaU and A. 0. Abbott have been 
appointed by Provost Harrison, of the Gni- 
versity of Pennsylvania, managers of the 
Phipps Institute for the purpose of entering 
upon the construction of the new building 
with the money contributed by Mr. Phipps. 

Mb. A. F. Woods left Washington on Jan- 
uary 23 to take up his new duties at the tlni- 
versity of Minnesota. On the evening of 
January 23 he was tendered a reception hy the 
Bureau of Plant Industry, at which time a 
silver service was presented to him in com- 
memoration of his long service in the bureau. 
Addresses were made by Assistant Seeretary 


Hays, Mr. D. 6. Fairchild and Dr. Erwin F. 
Smith. 

A DUfSEE in honor of Professor James Tru- 
man, emeritus professor in the University of 
Pennsylvania Dental School, was given at the 
Waldorf-Astoria, in New York City, on Jan- 
uary 23. 

On the occasion of the inaguration of Dr. 
H. H. Apple, as president of Franklin and 
Marshall College, on January 7, the degree of 
LL.D. was conferred on Dr. Edgar F. Smith, 
vice-provost of the University of Pennsylvania 
and professor of chemistry, and on Dr. J. H. 
Musser, professor of clinical medicine of the 
University of Pennsylvania. 

Dr. Albert Iadenbvbo, professor of chem- 
istry at Breslau, has been elected a corre- 
sponding member of the Paris Academy of 
Sciences. 

Db. Otto N. Witt, professor of industrial 
chemistry in the Berlin School of Technology, 
has been made en honorary member of the 
Royal Institution, London. 

Ms. T. Case, Waynflete professor of moral 
and metaphysical philosophy and president of 
Corpus Christ! Oollsge, Oxford University, 
has resigned his professorship. 

Dr. 0. 0. Townsend, pathologist in charge 
of sugar beet investigations. Bureau of Plant 
Ladustry, has resigned from the govemmeut 
eervioe. He left Washington on January IT, 
for Garden City, Kansas, where he has ac- 
cepted a position as oonsulting sgrioulturist 
for a large sugar beet oompany. 

PrP»e8bo^ F. W. Morse, formerly chemist 
of the New Hampshire Experiment Station 
and professor of organic chemistry in the 
New Hampshire College, has been engaged 
temporarily as research chemist st the Mssia- 
chusetts Agrioultursl Experimmit Station. 

The hoard of directors of the Metropolitan 
Life Insurance Company has appointed Dr. 
Jay Bergen Ogden, to be assistant medical 
direotor of the company. 

Dr. Hans Hslueb, conservator of the Royal 
Krbarium at Leyden, hai'beea visiting the 
botanical gardens of the United States. 
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PRorKSBOE N. E. Gmeet, of the department 
of phyaioB of Dartmouth College, haa gone to 
atudy at Cambridge Dniveralty during his aab- 
batical year. 

Dr. Chauncet JimAT, lecturer in zoology at 
the Univeraity of Wiaconain, haa gone to Cen- 
tral America, where he will spend a month 
studying lakes, particularly thoae formed in 
volcanic cratera, in Guatemala. 

An archeological expedition from Princeton 
Univeraity will le^ve early in February. Pro- 
fessor Howard Croaby Butler, who has led 
three expeditions to S3rria, will sail on Feb- 
ruary 8 for Constantinople, where he will per- 
fect the arrangements for the new expedition, 
which will work in Asia Hinor. 

Hr. Eoklet B. Coxe, Jr., of Philadelphia, 
founder of the Eokley B. Coxe, Jr., expedi- 
tions into Nubia of the University of Penn- 
sylvania, has been made president of the 
archeological department of that university. 

Dr. W. a. Hurrill, assistant director of the 
New Tork Botanical Garden, has sailed for 
southern Mexico, to continue his studies of 
tropical fungi. He it accompanied by Mrs. 
MurriU. 

At a meeting of the American Philo- 
sophical Society, to bo held on February 4, 
Professor Francis 0. Benedict, of the Car- 
negie Nutrition Laboratory, Boston, will read 
a paper on “The Induenoe of Mental and 
Muscular Work on Nutritive Processes.” 

PaorEssoR Jains F. Eeuf, of Columbia 
University, gave a lecture before the geolog- 
ical department of Colgate University on the 
evening of January 28. His subject was 
“ The Physiography of the Adirondscks.” 

At the regnlar monthly meeting of the 
Oregon Academy of Sciences held on January 
16 an address was delivered by Mr. Lra E. 
Purdin on “Local Geological Oonditions.” 
The annual meeting of the academy will be 
hdd on March 11 and U. 

MosDaT evening lectures before the College 
of Liberal Arts of Northwestern University 
hate been given as follows; 


December 20—“ Our Present Knowledge of Hu- 
man lineage ” (illustrated) , by Professor William 
A. -Lcay, Ph.D., Se,D. 

January 10—“ Some Alaakan Glaciers ” (Illus- 
trated), by Professor Ulysses S. Grant, Ph.D. 

January 24—“ From Galileo to Kelvin, the Rise 
of Modem Physios, " by Professor Henry Crew, 
PhD. 

January 31— “Problems of Modern Astronomy” 
(illustrated), by Professor Philip Fox, M.S, di- 
rector of Dearborn Observatory, 

Professor Hugo Monstehsero, of Harvard 
University, delivered, on January 21, 1910, the 
second of the series of lectures being given 
during the college year by the Omega chapter 
of the Sigma Xi Society, at the Ohio State 
University, Columbus, 0. He spoke on “ The 
Psychologist in the Courtroom.” 

The fortieth anniversary of tbo founding 
of the American Museum of Natural History 
will be celebrated on the afternoon of Feb- 
ruary 9, at which time a statue of Morris 
Ketchum Jesup will be unveiled. The com- 
memoration and presentation address will be 
made by Mr. Joseph H. Choate. 

The Pennsylvania State Breeders’ Assooia- 
tion and Dairymen’s Association held me- 
morial services for Professor Leonard Pearaon, 
at the Univeraity of Pennsylvania, on the eve- 
ning of February 2. Dr. James Law delivered 
the principal address. 

A PORTRAIT of Dr. Nathaniel Chapman, pro- 
fessor of medicine in the University of Penn- 
sylvania from 1813 to 1850, was presented to 
the College of Phyeiciane on January 6. The 
preeentation was made by Dr, S. Weir Mit- 
chell on behalf of Mrs. Henry Caldwalader 
Chapman in memory of her husband, the late 
Dr. Henry 0, Chapman, 

Dr. Jauee F. ComtEFFE, assistant in the de- 
partment of bacteriology, Ohio State Univet- 
aity, Columbui, Ohio, died on Thursday, Jan- 
uary 20, of typhus fever. Dr. Conneffe went 
to Mexico os a member of an expedition in 
charge of Associate Professor E. F. McCamp- 
. bdl, of Ohio State University, and contract^ 
the disease while in Mexico. Dr. Conneffe 
was a graduate of the Medico-Chiruigioal Col- 
lege of Philadelphia in 1606. i' 
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Probate has been granted of the will of Sir 
Alfred Jones, of whose bonefaetione to public 
objects some particulars have already been 
published. The estate is valued at £674,259. 
After some legacies to relatives and employees. 
Sir Alfred left the residue of his estate, which 
will probably exceed £500,000, for such public 
purposes and objects in England, or in any 
British possession on the west coast of Africa 
as his trustees may think fit. Five suggestions 
as to the purposes to which the money might 
bo applied are made, the first throe of which 
are : (o) The technical education of natives on 
the west coast of Africa ; (b) the advancement, 
benefit or support of education or science; (e) 
original research of all kinds into the cause 
of diseases on the west coast of Africa. 

The executive committee of the National 
Education Association announces that the 
forty-eighth annual convention will he held 
in Boston, Mass., July 2 to 8, 1910. 

The third International Congress of School 
Hygiene will be held at Paris, August 2-7, 
1910. The importance of tho subject to which 
the congress pertains, and the interest mani- 
fested in the first congress hold at Nuremburg 
in April, 1904, and in the second of the series 
held at London in August, 1907, justify the 
belief that the forthcoming congresa will he 
largely attended, and that its deliberations 
will materially advance the efforts for the 
improved hygienic condition of schoald and 
the physical well-being of school children. 
M. Duomergue, the minister of public instruc- 
tion in France, has accepted the honorary 
presidency of the congress. The president is 
Dr. A. Mathieu, president of the French Asso- 
ciation of School Hygiene, Paris, France. 
The medical inspector of schools, Paris, Dr. 
Dufestel, 18 the general secretary of the execu- 
tive committee of the congress. 

Funds have been raised by public subscrip- 
tion for the establishment of an astronomical 
observatory at Kamuki, Honolulu, to he used 
in the first instance for observations of Hal- 
ley’s comet. The observatory, however, will 
he permanent and under control of the OoUege 
of Hawaii, 


The Harvard Beismographio Station in tha 
geological section of the university museum 
has been open to inspection by officers 
of tile university and their families. Pro- 
fessor J. E. Woodworth or a representative 
has been present to explain the seismograph 
and to show tho records obtained of distant 
earthquakes. Duriug this week the station has 
been open to inspection by students in the 
university and their friends. The Students’ 
Ifeteorological Observatory (on the roof of the 
Geological Museum), which is now partially 
equipped with instruments, has been open for 
inspection on the same days. Professor H. 
DoC. Ward or Mr. William G. Eeed, Jr., has 
been present to explain the use of the inatru- 
nients. The new model of the temperatures 
of Boston, recently placed in the museum ex- 
hibition rooms, were shown at tho same time. 

The council of the Koyal College of Sur- 
geons, in view of the fact that women medical 
Students are to be admitted to the college 
diplomas in January, adopted a recommenda- 
tion that the London and Edinburgh schools 
of ineilicine for women be added to the list 
of medical schools reooguited by the two royal 
colleges. 

From February 7 to 12 two seed and soil 
special trains will be run over the Vandalia 
line from St. Iaiuis to Terre Haute and thenoe 
to Pooria. From Peoria the same party will 
travel on a train over the Toledo, Peoria and 
Western Railroad from Sheridan to Warsaw — 
from Indiana state line to the Mississippi. 
The speakers will be provided by the Agricul- 
tural Experiment Station of the University of 
Illinois and the trains by the railroad com- 

Ths Journal of the American Medical Aeso- 
ciation states that the Philadelphia County 
Medical Society had decided to establish a 
medical library for the use of its younger 
members, The library committee was author- 
ized to contract with the Free Library of 
Philadelphia for the reservation of alcoves in 
the different branches throughout tha city for 
medical books and publications. These works 
are to be eelected by a oommittee composed of 
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Dre. James M. Anders, 3f. Howard Fnesell, 
Herman Allen and Edward E. Monte>amei 7 . 
An initial appropriation ot $300 was made b; 
tbe society for the purchase of books and 
journals. 

The desirability of establishing an interna- 
tional scale for the comparison of observations 
in solar radiation has led Mr. C. G. Abbot, 
director of the Smithsonian Astrophysical 
Observatory, to construct a standard “pyr- 
heliometer.” This instrument, tested by him 
both in Washington and at Mount Wilson in 
California, has been found to yield satisfac- 
tory results. Accordingly, a limited grant 
from the Hodgkins Fund of the Smithsonian 
Institution was made for the construction of 
four of these silver disk pyrhelioroetere. 
These have now been completed and aro about 
to be sent to investigators in widely separated 
localities for use in obtaining constants. The 
first will be sent to M. Yiolle, who is chairman 
of the committee on solar radiation of the 
Solar Union, and by him will be placed in the 
meteorological station established by the 
French government on the Pic du Midi in the 
Pyrenees in the south of France. Tbe second 
will go to M. Chistoni, of the Physical Insti- 
tution in Naples, and will be sent to the ob- 
servatory on Mount Vesuvius. 

Tiim government has received through the 
customary diplomatic channels, an announce- 
ment of the Official Exhibition of Art to be 
held at Buenos Aires, Argentine Republic, to 
commemorate tbe first centenary of the inde- 
pendence of the country. This exhibition will 
be opened pn May 2S, 1910, and will be con- 
tinued until September 30, or later should the 
executive committee so decide. Full details 
with reference to the conditions of participa- 
tion in tbe exhibit may be. obtained by ad- 
dressing El Senor Comisario General, Ex- 
pceicion Ihtemacional de Arte del Oentenorio, 
Oangallo 827, Buenos Aires, Eepublica Argen- 
tina. 
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Ohmitabib and educational institutions re- 
ceived $102,000 by the will of Mrs. Frances E. 
Curtiss, of Chicago. Among the institutions 


benefited are Williams College, Williamstown, 
Mass., $2S,000. 

Cooper Medioii, College, San Francisco, 
has received a bequest of $5,000 by the will 
of the lata Mrs. Myrick. 

Flans are under way for the merger of the 
Jelferaon, Medico-Chirurgical and Polyclinic 
Medical Colleges of Philadelphia and their 
connection with some university as its medical 
department. 

The trustees of Syracuse University have 
recently voted in favor of the proposition to 
establish a College of Agriculture and For- 
estry in that institution. As a preliminary 
step there will be organized out of facilities 
already available an agricultural group and 
a forestry group of studies drawn especially 
from tbe departments of botany, chemistry, 
engineering, geology (including meteorology) 
and zoology. These courses will he open to 
election with the next collegiate year. Tem- 
porarily. the work of organization is to be 
under the direction of Professor William L. 
Bray, of tho department of botany. 

The total number in attendance last year 
for the two weeks’ courses in agriculture and 
for the Com Growers’ and Stockmen's Con- 
ventions at the University of IHinois was 775. 
That number will be more than surpassed this 
year. More than 700 have already been regis- 
tered, of whom 116 arc women. The lectures 
are being given not only by men of the college, 
but by men of prominence from different parts 
of the state. 

PaKSTOENT SOHURMAN, of Cornell Univer- 
sity, said in a recent address : “ I should like 
moat to see at Cornell a score of research 
professorships with salaries, say $7,500 each, 
which would call for a capital of some $3,000,- 
000 or $4,000,000, a really small amount in 
this age of American multi-millionaires.” 

Dr. Louis A. Klein, appointed last year 
professor of pharmacology and veterinary 
medicine, has now been made dean of the 
‘ TBterinary department of the University of 
Pennsylvania, to “fill the vacancy occasioned 
by the death of Dr. Leonard Pearson. ^ 
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Bobirt Bbooi Brinsmase, B.S. (Wuhiog- 
ton TTsirersit;), E.]|f. (Lehigli), haa aco^ted 
the chair of mining engineering at Weat Vir- 
ginia University, replacing Henry Hsu Payne, 
vho has gone into other lines of work. 

Mb. O. T. Joses, of the Geological Survey 
of England and Wales, has been appointed 
lecturer in geology and physical geography 
in University College, Aberystwyth. 

Mb. H. J. Sevmoub, B.A., of the Geological 
Survey of Ireland, has been appointed pro- 
fessor of geology in University College, 
Dublin. 


DISOVS8ION AND CORRESPONDENCE 

PaoFESsoR WooDwoBTH has very kindly sent 
me in advance a copy of his review of “The 
Green Bug and Its Natural Enemies.” The 
views advanced by him are interesting and his 
interpretations somewhat out of the usual 

1. He does not understand why data 
from the experimental laboratory studies 
were not used to show the potentiality 
of the parasite, Lpitpkiebus (rtttct, over the 
green bug, Toxoptera promtnum. No at- 
tmnpt was made to use the data in that way, 
since the contest between the two forms took 
place, not in the experimental laboratory, but 
under natural conditions in the open, over 
territory from central Texas northward 
through Oklahoma to central Kansas. Ac- 
cordingly, it was stated (page ISSJ, “The 
average number of green bugs killed by a 
single parasite under natural conditions ia 
probably much larger than the above figures 
show,” and reasons were there given for this 
opinion. Since that time corroborative evi- 
dence on this point has appeared as follows: 
“ The female Lyaiphlebut is even more prolific 
than the female Toxoptera, Mr. Phillips has 
found females which had upwards of four 
hundred eggs in their ovaries and Mr. Kelly 
has reared in some cases 206 individuala from 
a single mother Lytiphlehut.’ 

Obviously, then, figures or tables, such as 
prepared by the reviewer, baaed on data ob- 

‘OircuUr No. «3 rev., p. 15. U. B. Dept, of 
Agric., B. of Bnt., June 23, 1909. 


tained under artificial oonditions, would sot 
form a safe basis for conclusions upon the 
outcome of such a struggle in the natural en- 
vironments of the contestants. 

However, since the reviewer haa placed 
special stress upon the value of his tables it 
should be noted, as showing their bearing upon 
the laboratory experiments, that he takes the 
minimum period, five days, for development 
of the green bug and considers that as the 
average. That is, among 140 green bugs 
reared in laboratory under daily observation, 
four, or 2.8 per cent., gave birth to young on 
the fifth day, and this percentage he rates as 
the average. As a result he obtains 95,671 
progeny for one green bug in thirty days, 
whereas the author, using the average summer 
rate, seven days, of development for 80 green 
bugs reared in laboratory imder daily obser- 
vation, obtains for the same period 15,794 
(page 95)— a difference of 79,777 on the first 
basis of comparison. As to the parasite, the 
reviewer takes the average rate (page 7 baaed 
on results of several observers) of development 
of parasite in the open field, seven days, for 
his computation on the parasite. 

That is, the behavior of 2.6 per cent, of the 
green bugs observed in the laboratory and the 
behavior of the average of all parasites ob- 
served in the open, are the factors which he 
uses to compute the potentiality of the para- 
site. Obviously, basal factors so unlike in 
quantity and oonditions furnish no reliable 
foundation for comparisons from which to 
deduct safe conclusions. Furthermore, these 
factors are not representative of the data 
from which they are supposed to be taken. 

Consequently, the subsequent computations 
and deductions upon his table as brought out 
by the reviewer, unique in themaelvea, would 
not seem to require further consideration here. 

The statement of the author regarding the 
outcome of the struggle between the parasite 
and its host was not based upon deducticme 
from the experimental laboratory data, but 
from the records of continuous field observa- 
tions made during the entire time of the 
struggle by eight different reliable observers. 
The seven from the university were stationed 
from central Oklahoma to nor^em Kansas, as 
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shown by pages IS to 80 of the bulletin. The 
eighth, Agent Sanborn, of the Federal Bureau, 
who had been working by assignment on this 
problem for a year previous, was present at the 
original outbreak in Texas and made personal 
observations back and forth from central 
Texas through Oklahoma to central Kansas. 

The pertinent portions of these various 
field observations are to be found on the 
pages just cited, and all agree without quali- 
fications that Toxopitra pramtnutn had been 
vanquished by L. tritiei. Moreover, every 
entomologist whose observations on this undue 
multiplication of T. Braminum have since 
been published agree on this point 

From the information, then, at hand bearing 
upon the statement, “That this parasite not 
only controlled, but in many cases practically 
exterminated, the green bug last season no one 
questions,” it would seem that, with the ex- 
ception of the reviewer, this statement main- 

S. The reviewer suggests the probability of 
the disappearance of the green bug being due 
to meteorological influences and cites from the 
report to show that climatic conditions inim- 
ical to the green bug do arise. Such condi- 
tions do arise, but, as Olenn has shown later 
in this report (pages 176 and 180), it is the 
extremes of summer and winter temperature 
that affect the green bug, whUe the struggle 
between these forma took place and was de- 
cided during April and May, within which 
time, as the records show, no such inimical 
climatic conditions existed. 

3. On pages 150-lSS of this bulletin it was 
shown in the laboratory experiments that L. 
Mtici did parasitiw certain aphids other than 
T. Braminum. On page 1S6 the original de- 
scription of L. tnitds Ashmead is publiahed, 
in which appears, “Beartd June 20, 1882, 
from wheat Aphis, Aphis avsnat.” There does 
not, then, seem to be any evidence in this bul- 
letin to support the reviewer’s inferenoe, that, 
“Be [the author] considers the parasite to 
belong particularly with this species of 
Aphid.” 

4. In referring, however, to whether Ipsi- 
pMebus maintains a general distribution on 
these other hosts the reviewer calls attention to 


a pertinent question. The author believed and 
so stated many times during this outbreak 
prior to the middle of April, that this para- 
site existed quite generally over the country, 
supposedly on other aphid hosts. The au- 
thor’s opinion was modified during April by 
the cumulation of the following data ; 

(Pages 31 and 82.) 

(o) The green bug was present in Kansas 
in December, 1906. 

(b) During the first two weeks of April, 
eight widely separated localities throughout 
the wheat area of the state showed parasites 
present in but one place, and subsequent ex- 
amination proved that to bo a spot of very 
small area. 

(c) During the same period of April an ex- 
pert from the Federal Bureau of Entomology, 
sent here to study the situation, examined 
wheat fields in nine different parts of the 
state (Kansas) and found those places free 
from parasites, except at one point on the 
southern border, where, he states, “ they are 
beginning to appear.” 

(<0 Field experiments showed that para- 
sites were absent until introduced. 

(Pages 29 end 30.) 

(e) Sanborn reported that 7. Braminum 
had continued to multiply during December 
and January over a comparatively large area 
of northern Texas under conditions favorable 
to the existence of the parasite and yet no 
parasite had appeared. 

Then, later in the season, further evidence 
tended to confirm the opinion that T. Bram- 
inum did not maintain a general distribution 
on other aphids: First, early in June, after 
weather favorable to both the aitificiai and 
natural distribution of the porasites, a oon- 
servative, trained observer f Jund a large area 
in the northern part of ths state (Kansas) 
where green bugs were present, but parasites, 
with one possible exception, on'y where intro- 
duced. Second, a serious outtreak of the 
green bug was reported from Washington, 
D. 0., unattended by the parasite, and this at 
- the close of July, a season moat favorable for 
ths aotivities of the parasite (page 82). 

Sinoa the meteorological conditions of tiiv 
spring of 1807 were nnusual, the author was 




dant over about one hundred aquare milea. rately fixed, the chromoaomea tend to adhere 
Thia area Tvaa examined, firat by a repreaenta- together and give the appearance of a amaller 
tive from the federal bureau about the middle number than the true one. The same cause 


of April and then by a member of the ento- 
mological department of the university of 
Kansas a month later, and neither of these 
entomologista found any evidence of the pres- 
ence of the parasite. Reliable reports subse- 
quently made to the author showed the green 
bugs present and the absence of the parasite 
during the entire growing season and this in 
a locality where parasites were superabun- 
dant two years previous and in a climate 
favorable to the existence and natural distri- 
bution of the parasite. 

These are the evidences upon whicli the 
opinion was based that this parasite does not 
maintain a general distribution. 

6. What tho reviewer says regarding the 
Australian lady bird in California is impor- 
tant. The only reference to this insect in the 
bulletin is in connection with a historical 


has led otlier observers to make similar mis- 
takes 

Reinvestigation of Nematus shows, in the 
first place, that there is only one division of 
tho spermatocytes, the first division described 
in my paper is not a true mitosis, but is prob- 
ably comparable with the abortive division 
observed in the spermatogenesis of the bee, 
I have not yet been able to determine the 
chromosome number with certainty. In the 
spermatogonia the number appears to be 
about eixteeii, and that in spermatocyte 
mitoses about eight, but if eight is the true 
reduced number, the occurrence of sixteen in 
the spermatogonia! mitoses of larvie derived 
from partbenogenetic eggs is unexplained. 
In the bee, and as I find, slso in a oynipid (to 
be published shortly), tho spermatogonia! 
number is the same as that of the spermato- 


Summary of entomological endeavor in the 
control of one insect by the nee of another. 
Since this lady bird is not referred to in the 
discussion of the green-bug problems, there 
does not appear to be anything to show that 
the behavior of this lady bird was used as 
corroborative evidence to strengthen any con- 
clusions regarding the green bog and its 

pttiasit* S. J. nuNTEE 

DETABTMXshsjP EnTOMOLOOT, 

UsiviaeiTT X Kanbas 


HlEffill, A COBRECTIOir 

In the Q.ifirterly Journal oj Mieroicopical 


deecribed ob- 
of Noinatus 
nt work hae 
y atatemente 
!nt papers, I 
the mistakes as 


I have not yet obtained fresh material for 
reinvestigation of the maturation of the egg, 
but the reeults of my recent work on the 
epermatogenesis make it clear that my ob- 
servations on the chromosomee in the polar 
divisione also require revision. 

But the behavior of the chromosomes in 
Nemalvo ribuii is so difficult to follow that it 
is possible that the true interpretation will be 
obtained only by the discovery of some nearly 
related species in which they are more clearly 
distinguishable. Leonard Doncaster 

UniviasiTr of BniuiNaiiAxi, Enoland, 
November, 1809 


To THE Editor of Science; Report has been 
brought from British Columbia by Mr. 0. T. 
Biedrick, of Harvard University, of sn in- 
teresting esse of the daytime descent of air 
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currents in mountsin valley's. The fact of the 
nocturnal descent of air on mountain sides 
and along the floors of mountain valleys is 
familiar, and in some cases a deepening of the 
current during the night has been noted. The 
present report describes the method of occur- 
rence of the lateral drainage only. The ob- 
server found that during the daytime, pro- 
vided the sun shone, a distinct set of the air 
toward the valley bottoms was noticeable in 
the sliadows of clilTs, while in the sunlight no 
movement was discernible. One case, whore 
a vertical cliff cast a well-defined shadow, 
showed that by going even so short a distance 
as twent,Y-five foot, one moved from uncom- 
fortable heat into a cooling breeze. This 
descent of air in the shadows was undoubtedly 
due to a cooling similar to the more often ob- 
served nocturnal phenomenon, though on a 
very small scale. 

A similar control over noatumal winds was 
noted by the writer a few years ago near the 
foot of the Illecillewaet Glacier, in the Canad- 
ian Selkirks. The valley of the llleciliwaet 
Eivor, which flows northwestward from the 
glacier, is very steep walled. This, with the 
presence of the ice, affords ideal conditions 
for nocturnal downcast winds. About sunset 
on the day in question, the writer wee stand- 
ing near the foot of the glacier, but somewhat 
upon the east side of the valley. The air was 
perfectly calm, and the temperature in the 
full sunlight gave no indication of the pres- 
ence of the ice. The west side of the valley 
was already in shadow. As the edge of this 
shadow crossed the valley floor, a distinct 
movement of foliage within the shadow be- 
came evident. The zone of movement 
widened, keeping pace with the advance of the 
shadow; and as the edge of the latter passed 
the observer on its way up (he east wall of the 
valley, the edge of the zone of foliage move- 
ment lagged a hardly perceptible distance be- 
hind, and was seen to move up the slope to the 
limit of the bushes. Possible movement be- 
yond this point was rendered invisible by the 
distance and character of vegetation 
higher slopes. Almost at the instant of the 
passing of the shadow edge, a gentle puff of 


cold wind down off the glacier announced the 
beginning of the nocturnal descent of air. 
Half an hour later, at the hotel some distance 
down the valley, the night wind was already 
blowing moderately and the temperature had 
dropped many degrees. 

It is improbable that the upper limit of 
foliage movement indicated the depth of the 
down-valley current in “ mid-stream.” The 
rapidity of ascent of the shadow would call 
for the sudden beginning of movement of a 
mass of air so largo that it could not possibly 
have been cooled thus quickly throughout. 
Instead, the upper limit of a relatively thin 
sheet of cooling air which was moving more 
or loss directly toward the valley bottom, was 
indicated. 

Observation may prove that this lateral 
movement, while showing near its upper lim- 
its a fairly direct downward course, turns 
more and more obliquely down the valley 
under the influence of the drag of the air- 
stream proper. Careful study might also 
show whether the surfaces of such down-val- 
ley currents assume the slight convexity noted 
in the case of water-streams, or whether the 
constant lateral accessions of air tend to pro- 
duce a diminishing concavity of surface as 
the stream slowly deepens during the night, 

B. If. Vabney 

IIaui'aed Univebsity, 

January «, 1010 

BCIENTtriO BOOKS 

Outlines of Chemistrn: A Text-Book for Col- 
lege Students. By Louis Eahlenberq, 
Ph.n., Professor of Chemistry and Director 
of the Course in Chemistry in the Univer- 
sity of Wisconsin, New York, The Mao- 
miUan Co. 1909, Pp. vii + 648. $2.00 net. 
In a clear and interesting style the author 
here presents such a course in elementary 
chemistry as was almost universally taught a 
generation ago and still keeps its place in 
many of our largest institutions of learning. 
Professor Kahlenberg has accomplished his 


on the ' purpose with a high degree of success, but we 
may nevertheleai inquire with all aerionsneM 
whether this purpose is consistent with thi 
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most efficient tnining of chemists as tech- 
nicians and as thinkers. 

0 hemisti 7 , it roust be admitted, is still fai 
from being an exact science, but an enormous 
stride has been made in this direction during 
the last few decades as a result of the work of 
such men as Quldberg and Waago, Oibba, 
van’t Hoff and Arrhenius. The exact laws 

and theories developed during this period con- 

stitute powerful weapons of research which 
are the birthright of the new generation of 
chemists. To withhold all knowledge of these 
illuminating ideas even in the moat elemen- 
tary course in chemistry is unjust to the stu- 
dent and to the science. 

If the author had omitted all theory from 
his book and made it frankly descriptive, 
there would be little to criticise and much to 
praise, but this volume contains fully as 
much of chemical theory as the average 
teacher would consider it desirable to intro- 
duce in a single course. However, the laws 
and theories with which the reader of Kahlen- 
berg’s book will become familiar are chiefly 
limited to those which had been accepted a 
generation or more ago. 

It was to be expected from one bolding 
Professor Kahlenberg’s pronounced views that 
the great modem developments in the study 
of solutions, especially of aqueous solutions 
of electrolytes, would receive but scant atten- 
tion, but other great advances in cheunoal 
theory suffer from an equal neglect. The im- 
portant ideas of heterogeneous equilibrium 
introduced by Willard Gibbs, which have been 
brought into simple pedagogic form by vari- 
ous teachers, notably by Ostwald, are not only 
ignored, but statements are made which 
flagrantly violate all phase-rule doctrine. The 
student can not fail to acquire fundamentally 
erroneous conceptions from such a paragraph 
as the following -. 

Buppois a block of ice and one of common salt 
be placed in contact with each other; we note 
that the salt and ice gradually disappear, forming 
a brine. Evidently the brine has quits dtffsrsnt 
properties from those of either the sslt or the ioe. 
Moreover, there was a marked change of tempera- 
ture, in this case a cording effect, as the salt and 


tion ensued, for the volume of the brine is less 
than the sum of the volumes of the blocke of Ice 
and salt. Again, as a block of ice and one of 
paraffine, or one of salt and one of paraffine, for 
example, do not aet on each other at all when 
brought into contact, it is dear that the action 
between ioe and salt takes place because of the 
epeeiflo nature of the eubatancee. Furthermore, 
it hae been found that below —22" C. ice and 
common ealt no longer act on each other, just as 
iron and eulphnr do not sot on each other at 
ordinary temperatures. Halee the temperature 
eufficiently in each case, and at a certain delinite 
point action begins. 

In this paragraph the author abows also his 
attitude towards the important subject of re- 
action velocity. His comparison of the eutec- 
tic point of salt and water with the “ definite 
point” at which sulphur and iron begin to 
react might be regarded as a mere slip of the 
pen were it not for the fset that similar ideas 
are advanced in the discussion of ignition 
points and kindred phenomena. One of the 
most serious fallacies concerning reaction 
velocity is not only affirmed but italicised on 
page 23. 

The rata with which a chemical reaction pro- 
cseds is proportional to the ohemical affinity that 
comes into play. 

If thia were the truth we may be sure that 
none of ua would be alive to announce it, for 
the affinity of our tissues for the oxygen of the 
air is enormous compared with that which 
comes into play in the majority of vital ptoe- 

Other instanoee of too much theory might 
be cif^ For example, the statements oon- 
ceming the nascent state and the mechanism 
of oxidation and reduction proceases ara, to 
say the least, unproven. In discussing inor- 
ganic compounds frequent use ia made of 
graphical formnie of very questionable char- 
acter. Mention it nowhere made of the simple 
gas laws, but an amaxing polemic chapter U 
devoted to theories of solution and osmotio 
pressure. 

The prineiple of mau aetiim ia given 
friendly though somewhat Mint diMUision. 
Owing to the author’s unwiBingassi to adept 
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thi« principle to the large number of phe- 
nomena in aqneoua eolutione which so well il- 
lustrate the laws of chemical equilibrium. 

The student who depends upon this tert- 
book may acquire a large number of useful 
chemical facts. He will be attracted by the 
lucidity and stimulated by the enthusiasm of 
the author, but he will nevertheless be seri- 
ously handicapped when in any field of chem- 
ical endeavor he enters into competition with 
men who are trained in the use of ell the tools 
of modem chemistry. Gilbert N. Lewis 

MASSAOnTlBETTB iKSTTmTI OF 
Techuoloot, Bostom, Mass., 

lagdaffelier over Enioparaeitisle ISuteide- 
larver hot Anthropoder. Af I. C. Nielsen. 
Copenhagen. 1909. Entomologiake Ifed- 
delelser, B. 2, Bd. 4 (1909), with 4 plates. 
The above paper consists of 110 pages in 
Danish of investigations of muscid-lame ento- 
parasltic on arthropods, exclusive of careful 
explanations in both English and Danish of 
the plates and over five pages in English 
giving a summary of the more important 
results announced. It shows much pains- 
taking work, and the author is to be highly 
commended on the very valuable results ob- 
tained. 

After reviewing the greater part of the 
literature, eight species are treated in detail, 
descriptions and figures being given of the 
maggot stages and puparia, to which are added 
many. data on host relations. The one great 
feature of the work is the establishing of 
definite characters in the pharyngeal skeleton 
of the eight species studied, whereby the^ 
maggot stages can be accurately determined. 
It is reasonable to suppose that the oharactars 
given by the author will hold good tiirough 
a large part of the supetfamily Ifuacoidea. 
Excellent figures are given of the pharyngeal 
skeleton in its different stages, and the an- 
tihor is nndonbtedly correct in sssoming that 
there an but three maggot stages in the 
majorit; of the Uuscoidea. Some exceptions 
to this rule may yet be found, though it must 
be admitted that the probability of such is 


remote. Investigations carried on by the 
bureau of entomology at the gipsy moth 
parasite laboratory in Massachusetts indicate 
that much further study of the subject is 

The spiracles of the maggot, both anterior 
and posterior, bare been carefully studied and 
figured by the author. The determinations of 
the eight species above mentioned were made 
with the aid of Mr. H. Kramer, the German 
specialist in Tschinidie. I can only say that 
two of them, Tachina larvarum Linn, and 
Careelia gnava Meig., are not the speoiee 
bundled by us under those nsmes st the lab- 
oratory, and we have the authority of Drs. 
Kertesa and Handlirsch for our determina- 
tiona. Nielsen’s lamorum deposits maggots, 
while ours deposits eggs. As further evidence 
that we are right, we know that the American 
and Japanese species of Tachina deposit eggs. 
The anal stigmata of the puparia of our 
lomarum and gnava differ conspicuously from 
those figured by Nielsen under these names. 
These points only show the difficulty of arriv- 
ing at uniform determinations in the Taeh- 
inido with our present knowledge; careful 
study and comparison of types, even of the 
most common species, must be made. 

Another point of importance brought out in 
the paper is the fact that the chitinous funnel 
of the maggot is not an actual part of the 
latter’s integument, but is formed to a large 
extent from the integument of the host. The 
author shows that this funnel is present in all 
three stages of the maggot of oertain species, 
but we know that other species are without it 
in the first stage. 

Doctor Nielaen is certainly mistaken in be- 
lieving that Oompsthtro conesnnaia does not 
penetrate the skin of the caterpillar with its 
piercer at the moment of larviposition. Our 
investigations, including actual observation of 
the living flies and dissection of both flies and 
hosts, prove conclusively that such penetration 
takes place. There is a oonildsrable group of 
speoies, both European and American, that 
have riiU habit. Mr. William B. Thompson 
has recently secured thorough demonatratioD 
of the fact with eaneinnata at the laboratory, 
thus verifying eonchiaiona arrived at from a 
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atud; oi tbe anatomy of the parts, supple- 
mented by observation of the females and 
rearing of the species during three consecu- 

A most interesting chapter is included on 
the economic value of Taohiiiidie, in which it 
is shown that these flies, unaided by other 
parasites, have entirely wiped out consider- 
able colonies of lepidopterous larvso in Den- 

It is greatly to be hoped that Dr. Nielsen, 
and other students as careful and painstaking 
as he, will carry on further investigation of 
the early stages of Muscoidea. 

I have to thank Dr. L, 0. Howard, chief of 
the bureau of entomology, for having an Eng- 
lish translation of Dr. Nielsen’s paper made 
for me. This translotion was done by Mr. 
August Busck, and it is hoped that it can be 
published in the near future for the benefit of 
students not familiar with Danish. 

0. H, T. Townsend 
OiFSX Moth Pabasiti Lahobatobt 

The Auloliograpliy of Sir Eenru Morion 
Sianley, O.C.B. Edited by his wife, 
Doeotiiy Stanley. Pp. ivn + SSS. Six- 
teen photogravures and a map. Boston and 
New York, Houghton Mifflin Company. 
1909, $S net. 

One of tbe greatest of modem geographers 
has called Henry IL Stanley the Bismarck of 
Africa. This was his due because of the great 
part he took in the solution of the many diffi- 
cult problems of that continent. 

The son of James Howland, born in 1841, at 
Denbigh, in Wales, his early life was a euc- 
cession of serious and discouraging struggles. 
In fact, nearly his whole life was marked by 
this struggle with his fellow men. Even 
after success had crowned him, there were al- 
ways to be found those who not only doubted 
and opposed him, but did so to the extreme of 

From the time when he was cast off by his 
own people he may have been the child of for- 
tune, but it was always hard to realise that 
such was the case; perhaps this early buffet- 
ting was the means of developing that self- 


reliance which was his marked characteristic 
through life. Neglected by his family, his 
early training in the poor-house certainly can 
not be considered as the most favorable condi- 
tion for beginning a career. 

The first chapters of this volume wore pre- 
pared by Stanley himself, the latter portion of 
the work, however, is the kindly work of his 
talented wife, who has filled in with marked 
skill tlie blanks in his rather fragmentary 
journals by abstracts from his publications. 

One is constantly struck during the perusal 
of the first part of the book by the intensely 
devout attitude of Stanley’s mind, and bis 
sincerity and singleness of purpose. His 
mental activity was curiously in contrast with 
his surroundings, and he was most fortunate 
in his early contact with Mr. Stanley, the 
man to whom he owed most of his serious con- 
victions as well as his name. Would that 
there were more men capable and willing to 
throw such helpful and sturdy influences for 
good about the needy youth of to-day; 
whether it would be accepted by them or not 
is, of course, an open question. Stanley ac- 
cepted them, liowevor, and prospered under 
thiB guidance. 

Thrown again upon his own resources by 
the death of his best friend, he soon became a 
wanderer, eerving in the southern army, later 
a prisoner of war, then in the northern navy. 
At the close of the war his career as corre- 
spondent began, and he traveled extensively, 
inspiring confidence in his energy and capa- 
bility until the New York Herald opened the 
door to hie future work. 

Of this work the estimate of the great 
Petermann, was “ that he had done more then 
all the scientific travelers in Africa for eighty 
years previous, more than the Arabians for a 
thousand years, and that ho had no equal 
among the ‘ discoverers ’ of the earth.” This 
was high praise, but the physical exertions 
which won these words and brought him home 
a gray-haired man did not dampen hie zeal, 
and when the time came to finish the work of 
livingstone, he wae ready for the task. 

Stanley undoubtedly lived ahead of hie time, 
but time has caught up with him, and tlie real 
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eBtimate of the man’a work which has recently 
been formed by the calmer study of the un- 
prejudiced, will only be helped by the appear- 
ance of this thoroughly good work. It is all 
that an autobiography should be. There is 
no self-laudation, no posing for effect, and no 
fulsome praise. 

In an ascending scale we follow him 
through Turkey, the Levant and Abyssinia. 
During these campaigns he became famous 
for the accuracy of his work ; and his energy 
in getting it to his publishers was so groat 
that some of his competitors seemed inclined 
to doubt its authenticity until the more tardy 
reports verified his statements. In the follow- 
ing years, during the search for Livingstone, 
the war in Ashanti land and the search for 
Emin Bey, tlie description of the terrible 
difilculties encountered were undoubtedly the 
cause of the disbelief so frequently expresseil 
with regard to his results. Stanley was not a 
scientific man, but his keen observation of 
facts and his conscientious performance of 
duty must over-balance many defects in this 
line. The pioneer work of the first man 
traveling along these lines of greatest resist- 
ance must have been savage work indeed, and 
demanded every ounce of vitality of the most 
capable explorer of his day, if not of any time, 
and the wonder is that so few mistakes were 
made. 

Immediately upon his return to Europe he 
sought to make his work of practical value, 
and here again he encountered the wildest 
sort of antagonism. Hie success and his 
after life are matters of history and this vol- 
ume records them in a most pleasant end 
readable manner. 

WmuAM LiBBgV 


PROaSESS OP PAlEOETOhOGWAL RE~ 
SEARCH BY THE CARXEOIE 
INSTITUTE 

Geuirodbly supported by Hr. Andrew Oar- 
negie, whose interest in paleontological re- 
search is well known, the Carnegie Ifuseum 
of Pittsburgh has during the past year made 
many forward strides. The work rf extrica- 
ting from the matrix some of the skulls of 


the mammalia found in the summer of 1908 
in the Uinta Basin by Mr. Earl Douglass was 
diligently prosecuted during the early part 
of 1909, and Mr. Douglass has published in 
the Annals of the Carnegie Museum a brief 
account of three new Titanotheres from the 
Upper Eocene. These three species represent 
only a few of the large number of inter- 
esting forms recovered by Mr. Douglass dur- 
ing the expedition of 1908. A number of 
fossil turtles apparently representing an equal 
number of species were also recovered from 
various levels. These have been partially 
prepared for study and will be submitted for 
description to a specialist in this group. The 
nearly perfect skeleton of Moropus elatut re- 
covered during the explorations made in 
wostorn Nebraska during the years 1906 to 
1908 has been freed from the matrix and pre- 
pared for mounting. A monographic paper 
giving an account of the osteology of the ani- 
mal is in course of preparation by the Curator 
of Vertebrate Paleontology. Nearly twenty 
skeletons, some of them absolutely complete 
and others approximately complete, belonging 
to two species of the cameloid genus Steno- 
mylus, were recovered in 1908 and 1909 by Mr, 
0. A. Peterson. Several of these skeletons 
have been worked out from the matrix and two 
of them have been prepared as slab-mounts 
and are now on exhibition in the museum. A 
singularly perfect skeleton of a carnivore, re- 
vealing features common to the Canidee and 
the Felids, and not distantly related to 
Daphoenia felinus Soott, has been extricated 
from the matrix and mounted for exhibition. 
A paper upon this specimen is in course of 
preparation by Mr. O. A. Peterson. 

Mr. Earl Douglass since June has been 
busy making collections in various geological 
formations in Utah, In August he discov- 
ered three dinosaurs with the skeletons ap- 
parently completely articulated. Under the 
direction of the curator of paleontology he is 
spending the winter in Utah engaged in 
earrying forward the work of taking up the 
remains of these colossal animals. Mr. Doug-, 
laas’a camp is located at a considerable ele- 
vation, but he has, so far as possible, forti- 
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fied himself against the cold winter, and 
with hU wife to supervise the domeatic 
arrangements in camp, and three laborers 
to aid him, he is endeavoring to rapidly 
extricate the skeletons from the hard sand- 
stone in which they are imbedded. He 
writes enthnsiasticaliy of his work, and in 
a recent letter says, “ Wo have found what 
paleontologists have been searching for for 
the past forty or dfty years, skeletons of 
sauropod dinosaurs of huge sixe, apparently 
absolutely complete, every vertebra in posi- 
tion, and even the ribs in place— not removed 
more in any instance than two or three 
inches from the point where they articulate 
with the facets of the vertebree.” Every pre- 
caution is being taken to recover these speci- 
mens as they have been found. A photo- 
graphic record is being kept of the position of 
every bone, and it is hoped that when the 
great undertaking is completed a very impor- 
tant addition will have been made to our 
knowledge of the osteology of the sauropod 
Dinosauria. One of the interesting features 
in this connection is the discovery of the 
eternal ribs, which never have hitherto been 
found in position in connection with the 
SauTopoda. 

Dr. Percy E. Eaymond has been during the 
past year carrying on extensive researches in 
the region of Pittsburgh, and has made val- 
uable and interesting observations upon the 
strata of western Pennsylvania, upon, which 
he will shortly publish, showing the eiiatence 
of extansive marine faune at points where 
such deposits were hitherto not known to 
exist. He has also been successful in discov- 
ering some new species of invertebrates, at 
well as the remains of some vertebrates. His 
studies are calculated to throw great light 
upon the formations of the region, which 
have hitherto been only superfloially exam- 
ined. 

Two replicas of the skeletons of Diplodatmt 
camegiei were prepared and in the fall of the 
year were presented, one to the Emperor of 
Austria, the other to the King of Italy. The 
first specimen is located in the Imperial Mu- 
seum at Vienna,’ the second in the Musenm of 


the Istituto Geologico at Bologna. These 
replicas were made at the expense of Mr. 
Andrew Carnegie and presented on his behalf to 
the Emperor and the King by Dr. W. J. Hol- 
land, who, with his assistant, Mr. Coggeshall, 
set them up. Dr. Holland was personally re- 
ceived by the Emperor of Austria, who con- 
ferred upon him the cross of an Ofiioer of tbe 
Order of Francis Joseph, and conferred upon 
Mr. Coggeshall the cross of the Order of 
Merit, surmounted with the crown. The 
King of Italy has conferred upon Dr. Hol- 
land the cross of Commander of the Crown 
of Italy, and upon Mr. Coggeshall the cross 
of Chevalier of the same order, In recogni- 
tion of Mr. Carnegie’s generosity the authori- 
ties of the city of Bologna have sent to the 
library of tho Carnegie Museum a complete 
set of the writings of Aldrovandi, in thirteen 
volumes in the original binding. The set ia 
singularly beautiful and well preserved. The 
Istituto Oeologico at Bologna has presented 
to the Carnegie Museum a series of beautiful 
specimens of tbe fossil fishes of Monte Bolca, 
which are being prepared for exhibition. 

One of tho interesting accessions to the 
paleontological collections of the Museum 
during the past year has been an enormous 
tusk of Elephas cohmhi Falconer, found on 
the banks of the Allegheny River in the 
suburbs of Pittsburgh. It was washed out 
during a freshet. It is nearly nine feet in 
length. 

During the year a beautifully mounted 
skeleton of Poriheut molotnu Cope, fifteen 
feet in length, the most perfect in existence in 
anjf museum, has been mounted and placed 
upon tbe walls. 

The vertebrate material obtained and ac- 
cessed for the museum during the past twelve 
months is extensive, aggregating many hun- 
dreds of numbers, and the invertebrate ma- 
terial ia erven more eitenaive. 


OPTiPALiY ACTIVE BVBBTAyCES 00}l~ 
TAIEISC SO ASYUUETRIO ATOM 
Trb stMmnit is frequently made that 
optical activity is due to the presenoe in the 
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molecule of au asymmetric atom — of carbon, 
nitrogen, sulphur, selenium, tin or ailicon. 
In this form the statement is quite incorrect. 
As was shown by vau’t Hoff and te Bel years 
ago, the optical activity originates in the 
enantiomorphous configuration of the molecule, 
which is conveniently recognized by the iden- 
tification of a particular atom in the molecule 
as being asymmetric. 

Experimental confirmation of van’t Hoff 
and Lo Bel’s views has been recently furnished 
by Professors W. H. Perkin, W. J. Pope and 
O. Wallach' in an extremely valuable and 
lucid paper which they have contributed to 
the Journal of iht Chemical Societp (Lon- 

In 1906, Perkin and Pope syntheeized 
l-methylcyclohexylidene-4-aectic acid, 

(4) OH.^ 

(0) h/ ^CH.-CH,'' \o,H (rfi, 
which contains no asymmetric carbon atom. 
At first some doubt was expressed as to 
whether the acid did actually conform to the 
formula given, but subsoquent work has 
amply confirmed its constitution and it has 
now been possible to resolve the acid into a 
dextro- and a Uevorotatory modification, by 
repeated fractional crystallization of ita 
brucine salt. 

The racemic acid melts at 96', the optically 
active Boids melt at 62.8-li3°; in absolute al- 
cohol the specific rotatory power [a]D, i» 81-^° 
and —81.1°, for the d- and I-acid. respect- 
ively. When mixed these acids regenerate the 
racemic acid of higher melting point 

Eeferting again to the formula given above, 
if the linkages represented by unbroken lines 
are supposed to occupy the plane of the paper 
end if those represented by b'rcdren linoe lie in 
a plane perpendicular to the first, it will be ob> 
served that the plane which contains the con- 
tinuous line bends is not a plane of symmetry 
of the solid configuration, because the groups 
marked (a) and (b) are different Similar^, 
the vertical plane mentioned above ia also not 
a plane of symmetry, because the groups (e) 

'Jour. Chm. Boo., 95, 1799, 1909. 


and (d) are of different composition. In 
short even when the usual tetrahedral eym- 
metrical configuration is attributed to meth- 
ane derivatives, the relatively simple acid 
formulated above is found to possess neither 
planes, axes nor a center of symmetry, and it 
is this which determines the enantiomorphism 
of its configuration. 

The original paper will richly repay 
perusal ; it is written in the clear and inter- 
esting manner characteristic of Messrs. 
Perkin and Pope’s communications, and it 
contains a most instructive account of the 
great experimental difficulties which had to be 
overcome before this most important work 
could be brought to a successful issue, 

J. Bishop Tisolb 

MoMastib UnivissiTT, 

Toionta, Oakada 

IVOOMBS Of COLLEQE aBADUATEB TEN 
rEARB AFTER ORADUATION 

The class of '99, Dartmouth College, has one 
hundred living members in the following oo- 
enpations: Business, 25; teaching, 28; medi- 
cine, 14; law, 13; engineering, 10; journalism, 
8; railroading, 2; farming 2; study, 2; clergy- 
man, 1; chemist, 1; mining, 1; librarian, 1; 
undoasified, 3. 

The class might be called average. Some 
were poor, and some were able to live com- 
fortably in college, but every one has had to 
moke hie own way in his profession. At the 
decennial reunion last June, and by mail 
shortly afterwards, reports were received from 
sixty-seven of the men stating their incomes 
for the preceding year. The thirty-three from 
whom no facts were received are probably 
getting less income than the average of the 
class, but I do not think they would lower the 
average greatly. 

The results show an income considerably 
higher than was thought by those whom I 
have consulted as to the probable income. 

Lodging at the plots we aee that five men 
get less than 31,000, with an average of 3882; 
fourteen men from 31,000 to $1,500, with an 
average of 31,909; eighteen from $1,600 to 
32,000, with an average of $1,989; thirteen 
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THE AMERICAN SOOIETV OF NATURALISTS 
OHANCB OR PURPOSE IN THE ORIGIN AND 
EVOLUTION OF ADAPTATION 

Tub naturalist lives surrounded by 
fellow men, whose ideas coneerning the 
origin of living things are still totally at 
variance with his own. To them creation 
is a historical drama, and with the aet of 
creation its purpose was fulfilled. The 
naturalist lives surrounded by fellow ani- 
mals, that show on the whole no change 
cNcept the chance fluctuations of the sea- 
sons or of the years. They give to ordi- 
nary oliservation every evidence of perma- 
nency, but no evidence of evolution, and 
only the highly specialized student reports 
at times the appearance of new forms. 

It is snrprismg, with these deadening 
influences always present, that we should 
sometimes fail to fully realize that evolu- 
tion is a process now taking place in the 
same way that it has taken place in the 
past ; that it is a process that we can study 
directly; something that possibly we can 
control and direct, and upon our knowl- 
edge of which the destiny of the human 
race may depend. 

Convinced that evolution has taken 
place, admitting that it is still going on, 
nevertheless the position of the naturalist 
in regard to the causes of evolution is far 
from satisfactory and most unsatisfactory 
concerning the origin and evolution of 
adaptation. 

The evidence that evolution haa taken 
place we owe primarily to the paleontol- 
ogist, but it is historical evidence, at best, 

■PresidentlEl Eddress at the dinner of the 
American Society of Natumliats in Boeton, De- 
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and history, as Voltaire said, is “a perma- 
nent pleasantry whose sense escapes us.” 

It is the sense of the process that es- 
capes us, Comparative anatomy has bnilt 
up a monument of industry, but the foun- 
dations lie in the sand. The assumption of 
the theory of evolution makes intelligible 
the whole of comparative anatomy as no 
other theory has ever done, and has led 
many biologists to conclude that it is, 
therefore, a correct interpretation. I, for 
one, do not doubt this, but comparative 
anatomy has nothing serious to say con- 
cerning the factors of evolution. 

And if we turn to my favorite field of 
embryology, what is the answer t Von 
Baer, who enunciated one of the funda- 
mental generalizations of embryology, did 
not accept the theory of evolution. The 
recapitulation theory, the most widely ac- 
ccptwl statement in regard to the histor- 
ical side of embryology, has been exagger- 
ated, overdone, and in some quarters 
thrown into the waste heap of premature 
speculation. I do not doubt that it aroused 
a young generation to great enthusiasm 
for investigation, nor do I doubt that the 
study of embryology furnishes many clues 
to the relationships of animals; but I ven- 
ture to affirm that it has done nothing to 
advance our knowledge of the causes of 
evolution. 

Are we not in rather a hazardous posi- 
tion concerning our belief in the evolution 
of adaptation t It may be a belief more in 
accordance with known facts than its great 
rival, the theory of special creation, but 
however convinced of its truth, we remain 
unsatisfied until we can tell how evolution 
and adaptation have taken place, how they 
are going on at the present time, and what 
the future has in store for us. 

I hear some one say, "But we know how 
evolution has taken place ; by natural se- 
lection.” "Perhaps,” says his neighbor, 


"but the Lamarckian principle is the chief 
agent of adaptation." “Maybe,” says a 
third, “but the environment has had more 
to do with the origin of species than any 
other factor, and ‘we can prove it.’ ” 
"No,” says the psychologist, “it is the will 
to live that brings about evolution, for it is 
the creative principle of evolution— 1 'elan 
de la vie ” And the pragmatic philoso- 
pher, at the head of the table, adds, “You 
are all right, my children, evolution has 
taken place in whatever way you find it 
advantageous to think of the process.” 

Comment seems superfluous, but in the 
flux of opinion concerning the process of 
evolution there are two general points of 
view of fundamental moment for every 
thinking man. 

To the majority of evolutionists accept- 
ing the theory of natural selection, evolu- 
tion is the result of accidental variation ; 
it is haphazard or due to chance. By ta- 
king this ground the selectionist feels that 
he stands on the evidence of facts, for 
“chance” variations he holds can be 
demonstrated to occur, and secondly that 
he escapes the onus of explaining how the 
adaptive variations arise, for he believes 
that there is no relation between the crea- 
tion of something new and the part it sub- 
sequently plays in the welfare of the 
. species. 

But to other minds, or temperaments, 
such a conception of the origin of the liv- 
ing world seems inconceivably crude To 
them it seems beyond comprehension that 
the evolution of a man, for instance, from 
an amoeba, for example, has been due only 
to accidental or chance happenings. They 
fed that some more direct and intimate 
relation must exist between the origin of 
a new part and the use it comes to sub- 
serve. 

Grant that many false steps have been 
made, admit that countless individuals 
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have been bom to perish, what has given 
us the progressive chains of beings! 
Chance, says one extreme view; purpose- 
ful response, says the other. 

I need not repeat before this body of 
naturalists that to-day we have dropped 
entirely the antiquat^ use of the word 
chance as something not subject to the laws 
of mechanics. That conception of chance 
arose, no doubt, because chance events are 
those that can not be predicted individ- 
ually and what he can not predict seems 
to the confused thinher to disobey the 
causal law. Out of his ignorauce he 
imagines blind happenings 

We moan by chance, in ordinary speech, 
two main things. ' ‘ I chanced to be there,” 
we say, meaning that our being there was 
not connected with what occurred, not that 
mysterious forces, instead of two legs, ear- 
ned us there. The other meaning is that 
of a large number of possible combinations 
a particular one happened. 

Darwin used chance variations as syn- 
onymous with fluctuating variations. lie 
clearly understood that a chance variation 
is one due to some unknown cause or com- 
bination of causes. 

But it is the other sense of the word 
chance that is of capital import for the 
matter we have in hand. In this sense 
chance means that a variation having ap- 
peared, chanced to find a suitable environ- 
ment. In this latter sense only is it 
desirable to use the word chance in connec- 
tion with organic evolution. The con- 
fusion of this meaning with the other one 
which applies to the origin of a variation 
has led to a regrettable obscurity in the 
minds of some evolutionists. 

Darwin’s famous book is entitled ‘‘The 
Origin of Species” but his theory of nat- 
ural selection explains the aiaiptatiom of 
Uving things. Darwin was in s large 
measure concerned with demonstrating 


that species, in the Ijinnman sense of 
species, arose by evolution, not by special 
creation. He has himself said : 

Henoe if I have orred in giving tt> natural 
eielection great power, whicli 1 am very far from 
admitting or in liaving evaggerated its power, 
Mch is m itself probalilc, 1 have at least, as I 
liope, done good aomce in aiding to overthrow 
the dogma of separate creations. 

But to-day, accepting evolution, we are 
concerned as to whether the theory of nat- 
ural selection explains the origin of species, 
or whether it explains the adaptations of 
animals and plants These two questions 
have often been merged into one, yet it is 
notorious that, by system atists, specific dis- 
tinctions rest in many cases on differences 
that have no adaptive significance what- 

If, then, the systemntist’s definition of 
species is what we mean when we sjieak of 
species, and this definition does not con- 
cern adaptive characters (or only inci- 
dentally) clearly it is futile to attempt to 
explain the origin of species by the theory 
of natural selection. 

C'unously enough, we do, I think, when 
speaking of adaptation, attach one mean- 
ing to the word species and another mean- 
ing when speaking of evnlvhon. In the 
latter case we often fall back upon the 
definitions of the systematist. When we 
speak of the evolution of adaptations, 
through natural selection, however, we are 
thinking of organisms as groups that are 
structurally and functionally adapt'd in 
different ways to the environment in 
which they live, and differ from all other 
groups in these relations to the environ- 
ment These adaptive characters do not, 
however, in most oases lend themselves to 
sharp definition for purposes of identifi- 
catimi and are shunned, therefore, by the 
^stematist. If I am right on this point, 
the characters of systematic zoology are, 
at most, only parts of adaptive structures 
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and are generally only by-producta of the 
prooeas of evolution— charactera that he- 
long for the most part to the dump-heap 
of evolutionary advanee ; and whilst they, 
like all characters, call for explanation, 
the student of adaptation of the living 
world (regarding adaptation as the fun- 
damental prohk'in of evolution) will pass 
them over aa of trivial importance for hia 

Our problem, then, ooncema the adapta- 
tions of species, and from this time forward 
when 1 speak of the origin of species I 
mean the origin of the adaptive characters 
of species, 

Modern thought has rejected the theo- 
logical view of the miraculous origin of 
animals and plants, but philosophy still 
disouasia the question whether there is 
something purposeful residing in matter 
or controlUng matter that lias lirought 
about the iid^usttnents between the animal 
and its environment, while science turns 
nitlier to the question whether adaptation 
is not the result of a reaction between the 
organism and the outer world; and if so, 
in what sense wc are justified in applying 
chance to such a process. Let us examine 
briefly the philosophical and scientific 
points of view. 

We have suflScient evidence to show that 
animals and plants someUmes respond 
directly in an adaptive way to changes in 
their environment ; to such agents as food, 
or light, heat and cold, moisture and dry- 

When we recall that since the first be- 
ginning of life on the earth, plants and 
animals have been subjected to these kinds 
of physical influences, and the forms that 

•This atatement i« not, ol courae, to bo nnder- 
atood to underrate the great value of aj'atematie 
work; I wiah only to emphaaiie that the evolution 
of adaptive charactera, rather than of ayatematic 
eharaoteTB, is the question of abaorblng interest 
to the naturalist. 


have persisted are those that have reacted 
adaptively, it is not surprising that they 
should respond at times, if not always, 
adaptively even under new conditions. 
The fact that some directly adaptive re- 
sponses occasionally occur can not, how- 
ever, be used as an argument that all 
adaptive responses have so arisen. 

The adaptive response to poisons, or to 
foreign bodies of any kind introduced into 
the animal, is one of the most remarkable 
phenomena of adaptation. In the great 
majority of eases the response is specific 
for a particular poison, and the poison, 
such as abrin, may be one with which the 
animal can have had no previous experi- 
ence. A leading pathologist has not hesi- 
tated to state in this connection : 

If our studies in infection and iinmiinity iiave 
any meaning, they teach us, that . adaptation 
i« primarily an active process oi at least In- 
evitable and in no sense subject to chance It is 
not the mere fortuitous, passive mollification of 
living matter in a favorable direction, hut a 
process whereby that living matter is able to a 
greater or less extent to change and suit itself to 

The adaptive character of these re- 
sponses loses some of its mystery, although 
none of its interest, if, as liaa been sug- 
gested, the poison acts by becoming first 
incorporated in the living tissue and the 
living tissue in consequence sets free cer- 
tain products of the reaction or possibly 
products of its own break-down whose 
presence iq, the blood serves to look up the 
poisonous substances It has been sug- 
gested that this process is similar in many 
ways to the process of assimilation of food 
by the organism. If this point of view 
recommends itself, it shows how the organ- 
ism is a machine already prepared to do 
this sort of work, and the cases that fill us 
with astonishment may turn out to he but 
variations of a process essential to all 
metabolism. 
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More familiar ia that olasa of adjoat- 
menta by meana of which, through nae of 
a part, its functional activity becomes more 
effective; the muscle grows strong, the 
skin thickens, the iris contracts and even 
the bones bear witness to atresaes and 
strains. Here also we are beginning to 
see that these adjustments may be noth- 
ing more than extensions of the normal 
processes of growth— function breeds func- 
tion, Itecaiise the very act of functioning 
ia itself a step towards further change in 
the same direction 

One of the moat remarkable adaptations 
is the development of a whole embryo out 
of half of an egg. But here, too, we have 
come to see that the result is not due to 
any special and sudden development of a 
new and wonderful power, but that the 
regulative process is a simple expression 
of the same processes that are at work in 
normal development. The marvel is no 
more, no less, than that of development 
itself. 

These four great groups jnclude many 
of the most important kinds of adaptive 
responses shown by organisms. We can 
not afford, I think, to underestimate their 
importance, But observe! They all con- 
cern the individual; they tell us nothing 
in regard to the next generation. Yet 
even here there has been slowly accumu- 
lating in recent years evidence to show 
that 3ome of the external agents that af- 
fect the soma or body of the individual 
may affect the eggs in the ovary of that 
individual in exactly the same way. 

This evidence fails, however, to show 
that it is the adaptive re^onses only that 
take place alike in germ and soma. The 
evidence indicates at most that certain 
kinds of external factors may affect soma 
and germ in the same way, and that these 
effects apply equally to beneficial, indif- . 
ferent and baleful results, There is no 


satisfaetoiy evidence in favor of the view 
that specific structures produced first in 
the soma can be transmitted from soma to 
germ ; and least of all is there any evidence 
that the eggs or the sperms arc affected by 
the psychic experiences of the body. Yet 
it is this latter idea to which the Lamarck- 
ian school has so often appealed. In re- 
cent times the Lamarckian has played a 
losing game. He has been driven from 
pillar to post and failed to make good 
many of his claims, which, if true, should 
furnisli the fairest opportunity for demon- 
stration that the whole field of adaptation 
has to offer. 

We find in this connection a significant 
fact Nature has not hesitated to insert 
an unspecialixed egg and sperm between 
every link in the evolutionary series. She 
seems more concerned in transmitting a 
material sensitive to external responses 
than the effects of previous responses them- 
selves. 

We are now m a position to attack what 
is generally conceded to be the central 
problem of adaptation. It ia held that the 
crucial test of any theory of adaptation is 
found in those cases where special contri- 
vances exist, that could not have arisen 
through action, and reaction in a causal 
sense: for example, in many insects the 
male and female organs of copulation 
show close adjustments to each other; 
those of the male having parts that fit 
precisely corresponding parts of the fe- 
male. These fittings vary from species to 
species, and a change in the male finds a 
corresponding change in the female of the 
same species. 1 shall call these luck and 
key adaptations— structures and functions 
complete at birthr of the organism. It is a 
consideration of these adaptations that has 
separated the naturalists as a class from 
the physiologists, and has drawn the nat- 
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uralists and philoaophers together— for 
better, for worae. 

Many other lUuatrationa will occur to 
every naturalist ; for instance, the instinct 
of the caterpillar to spin a ooccoon that 
serve.s as a protection not so much for itself 
as for the future pupa, the instinct of the 
spider to make a web to catch a prospec- 
tive fly, or of a bird to build its nest for 
eggs not yet in sight; the occurrence of 
offensive odors or poisons, or of organs 
that act as a passive defense for the ani- 
mal as the spines of the hedgehog or of 
the sea-urchin, or the colors of animals 
that may at times serve to protect them. 
Zoologists have, I think, often let their 
imagination, run riot concerning some of 
these adaptations, hut there remains 
enough that is probable to satisfy the most 
sceptical. 

1 have said that we can not afford to 
underestimate the directly adaptive re- 
sponses shown by the body, and I have 
intimated that these are only elaborations 
of already existing functions. Let me add 
that the naturalist has equally felt that 
he can not afford to neglect the lock and 
key adaptations. The alliance between 
philosophy and biology is due to the fact 
that these contrivances are not the result 
of primary, or directly causal relations, 
hut are secondary relations, which appear 
to be removed from the province of phys- 
ical problems in the sense that they are 
supposed not to be the result of causal 
interaction. It is in this aspect of the sub- 
ject that chance and purpose bloom forth 
in all of their significance and danger. It 
is here, therefore, that it is our duty as 
scientists to make careful inquiry into 
what causes the lock to vary and what 
the key and to discover, if possible, 
whether there exists any mechanism to in- 
sure that they shall continue to vary along 
the same lines. 


Perhaps the following somewhat shop- 
worn case may further illustrate my mean- 
ing. 

The long coiled proboscis of sphinx 
moths permits them to reach the juices at 
the bottom of flowers with a tubular 
corolla. The proboscis is fully formed 
when the moth emerges from the pupa and 
its use has no influence in increasing its 
length. The proboscis is to the corolla 
what the key is to the look and yet the 
lock can have no causal, i e., direct influ- 
ence in shaping the key. 

If we exclude the Lamarckian explana- 
tion, we find many relations of this sort. 
The speed of the hare beais no causal rela- 
tion to that of the fox We can not think 
of the fox in the sense of a physical en- 
vironment acting on the germ ceils of 
hares; yet without the fox the hare would, 
we feel confident, never have developed 
the long hind legs. In brief, the zoologist 
has come to look upon contrivances of this 
kind as the very essence of adaptation. 
He finds himself in consequence facing two 
alternatives, neither of which is be anxious 
to accept. On the one side are the eham- 
piona of chance; on the other, the apostles 
of purpose The issue may seem to have 
reduced itself to these alternatives. 

I beg your attention for a little while to 
consider the import of this decision, and 
I will take Bergson’s view in his ‘‘L’i?vo- 
Intion Cicatrice” as the clearest and most 
profound expression of the hypothesis 
that adaptstiod of the living world is the 
outcome of a creative force that shapes 
matter for an immediate purpose, though 
not according to a preconceived or pre- 
determined purpose. Many philosophers 
have assumed a creative principle of some 
kind that directs the organic world, but 
have generally taken an anthropomorphic 
conception of the process. Bergson, on the 
other hand, conceives of creation without 
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a creator— he formulates a creative prin- 
ciple that does not postulate the doctrine 
of finality. His elan vital adjusts itself 
to each new need that arises; does not 
work on a preconceived or foreordained 
plan, but adapts itself to the matter and to 
the situation in the same way m which an 
inventor will take tlie materials at hand 
and shape them to his purpose with the 
tools at his command, 

It seems to me— I may be wronp— that 
this theory of the origin of adaptation will 
not find wide acceptanoe with the militant 
evolutionist of to-day ; and I shall attempt 
to formulate the reasons why it seems to 
mo ho is likely to refuse to accept so at- 
tractive a view, even when so persuasively 
presented. 

In the first place, the theory tells ns 
everything and tells us nothing. It solves 
the problem by begging the question. An 
internal principle of which we know noth- 
ing steps in like the fairy in the story and 
does all that is required. 

In the second place, Bergson ’stheory at- 
tempts to solve one of the ultimate prob- 
lems of biology by a priori argument— a 
method from which science has sulfered 
much and has come to look upon askance. 
Our experience in studying living things 
teaches ns that only by patient labor ex- 
tending over many years are we likely to 
gain a little insight into even the simplest 
modes of action. We feel that there is no 
royal road to the solution of such complex 
questions. 

And lastly, Bergson’s theory, like many 
of its kind, directs its attention to that 
side of the problem that is entirely beyond 
our present ken, namely, the intimate nur 
ture of the reaction itself. It lays in con- 
sequence on the problem an emphasis that 
is foreign to our scientific discipline. It 
may be good philosophy or excellent meta- 
physics, hut it distracts the scientist frtnn 


his more modest aspirations. It is as 
though the physicist directed his attention 
to an explanation of why hydrogen com- 
bming with oxygen should give the quali- 
ties that we recognize in water ; or why the 
particle of sodium chloride should give a 
crystal having the form of a cube. If the 
chemist or physicist disclaims any such 
ambition, how much more must the biol- 
ogist disclaim any knowledge— nay, the 
possibility of any such knowledge, at pres- 
ent, of the behavior of highly complicated 
organic matter. 

If from the point of view of the working 
evolutionist I have ventured to criticize 
Bergson’s “L’Evolution Ori'atnee,” I beg 
that yi'U will not understand me to say 
that I am unappreciative of its value in 
other directions. On the contrary, as a 
contribution to speculative inetnphysios, 
it has unusual fascination ; as a contribu- 
tion to that higher form of literary art 
that we call philosophy, it is an admitted 
masterpiece. But the day is fast disap- 
pearing when the scientific study of evo- 
lution can be exploited for literary pur- 
poses— except for Lterary purposes. Paper 
evolution has fallen into disrepute. 

If then we fail to find intellectual satis- 
faction in the idea that adaptations have 
arisen as a conscious response of the ani- 
mal, what alternative does the theory of 
chance offer? 

The only legitimate sense in which 
chance can be applied is, as I have said, 
that the variations happened, i. e., chanced, 
to find an environment suited to them. 
In this sense we speak of evolution as a 
chance result. Nevertheless, I think most 
of us feel, as I have said, that thra-e must 
be some closer bond than chanee that in- 
sures the continuance in a given direction 
of variations once begun. Even Weis- 
msan, a typical neo-Darwinian, admitted 
in his interesting essay on Germinal Selec- 
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tion, that unless we can find such a rela- 
tion, the whole fabric of natui’al selection 
falls to the ground ; and, ns is well known, 
he attempted to supply this deficiency in 
his competition of the biophors in the 
germ-cells. His attempt hus failed, on 
the whole, to bring conviction that the re- 
sult has been reached in this way, but his 
statement, in regard to the weakness of 
the appeal to chance, has, I believe, struck 
a responsive cord. 

It seems to me that we get a suggestion 
of how continuous adjustment is more 
likely to occur if wo refer variations not 
to internal conflicts of the biophors, but to 
the action of external factors on the germ 
plasm, and assume that germinal material 
that shows itself susceptible of change in 
an environment is more likely to show 
further variations in the same direction in 
that environment. 

On some such view we can better undor- 
■stand how evolution along adaptive lines 
is more likely to give further variations in 
the same direction, and there is not a little 
evidenee in favor of this view in the his- 
tory of domestioatod animals and plants. 
After the first step, whieh was undirected, 
i n,, not purposeful, the subsequent events 
are rendered more probable; for the dice 
are loaded Evolution along adaptive 
lines would he a consequence of the very" 
processes that variation has initiated. 

The same idea shows how incipient 
stages of organs may progress until they 
become of positive advantage to the race 
and may ultimately carry it along a pro- 
gressive line of evolution; or should the 
variation be baleful, lead in its ultimate 
development to the destruction of the 
species. 

Turning now to another aspect of the 
subject, I think that our ideas concerning 
chance and purpose have been largely in- 
fluenced by those creative processes in 


whieh man himself aeemt to have played 
a leading role. I refer to the artificial 
production of our domesticated animals 
and cultivated plants. 

We owe to Darwin chiefly a comparison 
between certain features in the develop- 
ment of adaptation under domestication 
and the development of adaptation in na- 

Domesticated hens lay more eggs than 
Gallus bakkiva Cow's give more milk 
than buffaloes. Apples in an orchard are 
larger than m the forest Potatoes are 
bigger in a garden than in the wilds of 
Chill. Why? In part, no doubt, because 
better conditions of soil or of feeding keep 
up the product to its maximum, but no 
one will claim for a moment that the only 
diffcreneo is in the better conditions of 
fiKid. We realize that the results have not 
and could not have been obtained from the 
wild forms at once, hut only through a 
long process of srtifloial selection by 
which the domesticated animals have be- 
come adapted to man's needs. 

Admitting this, as one must, what is its 
hearing on our problem? It is admitted 
that artificial selection has created noth- 
ing new, it has supplied only an oppor- 
tunity for what already appeared, as new, 
to remain in existence, but, by picking out 
the new variation and isolating it under 
conditions where it can live, purpose enters 
in a-s a factor, for selection had an end in 

By preservirig the variation the possi- 
bility of further variation in the same 
direction is insured. 

We see clearly enough the role that 
chance and purpose play in these proc- 
esses. The first variation is the result of 
the environment acting on the organism; 
it happened, “chanced,” to appear at a 
time when a man was there to give it an 
opportunity to live, And about its pu^ 



posel It could only be said to have pur- 
posely arisen because it was conscious of a 
man in its vicinity that would protect it, 
which is sheer nonsense to most of us. 
This would mean from Bergson’s point of 
view that cows began to give more milk 
under domestication because the “ilan 
vital” of the cow made a sacrificial offer- 
ing to man on the altar of their common 
interests, that hens laid more eggs on the 
same altar and that tlie fancy races of fat 
pigs have arisen from disinterested or un- 
sophisticated motives so far as the creative 
principle in the pig is concerned. 

But after a new variation had arisen we 
may speak of purpose as a directive agent 
in the formation of domesticated races, in 
the sense that man supplied the purpose 
when he selected the new variation. The 
next step was again due to a further ac- 
tion of the environment, but the direction 
of that action was to some extent preju- 
diced by what had already taken place. 
Usefulness to man was the direction in 
which new variations were made more 
probable. 

Let us see how by adjusting this scheme 
to nature our alternative of chance or 
purpose fares. As before, we assume a 
first variation arises through external fac- 
tors. If it finds a suitable place it sur- 
vives. Here there is no purpose unless in 
the far-fetched sense that finding the ex- 
ternal world suited to itself “is a pur- 
pose”; rather is the result due to chance. 
But there is another side to the question 
from the Darwinian point of view; for, 
while it is admitted that chance may in 
some caaes have to do with siwvival as just 
defined, yet survival is due on the whole 
more often to competition.; when the race 
ig to the swift and the battle to the atrong. 
It is for a purpose that an organism 
crowds out its competitors, for the pur- 
pose of survival— not conscious purpose, 


perhaps, but in a different sense the re- 
sult IS purposeful. So I think by a shift- 
ing of the angle of vision one might come 
to look upon survival in nature as pur- 
poseful in the same sense in which that 
term is applied to artificial selection. By 
this substitution the old and familiar 
phrase, purpose, might still he applied in 
a perverted sense to the theory of natural 
selection, and possibly the popular exten- 
sion of the thcoi^ may have been in part 
due to the easy psychological transition 
thus afforded. 

But docs this coiwption of the evolu- 
tion of adaptation accord with our experi- 
ence! Is the battle always to the brave— 
for the brave is sometimes stupid— or the 
race to the swift, rather than to the more 
cunning! Have we here a true picture of 
the evolution of adaptation 1 

An individual advantage in one partic- 
ular need not count much in survival when 
the life of the individual depends on so 
many things— advantages in one direction 
may be accompanied by failures in others, 
chance cancels chance. Take, for example, 
the human race, the conditions of which 
we know perhaps better than those of any 
other. An individual may be highly 
gifted in one direction compared with his 
fellows. lie may win a Marathon, or have 
more intelligence; he may have a better 
physique, or a more perfect digestion ; but 
he does not therefore necessarily leave 
more descendants even if his advantages 
bring material and social rewards. There 
are no records, so far as I know, to show 
that we can trace back to only a single pair 
of superior individuals any prepondera- 
ting number of individuals of succeeding 
generations; often the reverse is observed, 
for the more highly gifted often have 
fewer offspring. It seems to me that what 
we know is at variance with the widely 
accepted interpretation that the individual 
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through his own advantages replaces by 
means of hts offspring the rest of the pop- 
ulation. Rather do we find that the pro- 
gressive races ere those in which the 
environment causes definite variation in 
the largest number of advantageous direc- 
tions. The race advances by the accumu- 
lation of these variations Many indi- 
viduals of the race contribute towards its 
maintenance by adding to its advantages, 
some in one way, some in another. And 
they do so, not by supplanting their fel- 
lows, for each advantage to be gained, but 
by combining with them. The new varia- 
tions are the products of the euvironment. 
Their perpetuation by grafting on to the 
race raises the race to a level from which 
further variations in the same direction 
are possible Sexual reproduction comes 
to have an unexpected meaning, for 
through it the contributions of the indi- 
viduals are added to the race It seems to 
me that sonic such interpretation as this is 
more nearly m accord with our present 
knowledge of the origin of adaptation. 
If so, we should expect advanci' in the 
human races to take place not by every 
man’s hand being raised against his 
neighbor, nor by the picking out of a few 
choice individuals in the way the breeder 
produci's new varieties of corn, horses, 
pigeons and pigs, but we should expect ad- 
vance to take place in those paits of the 
world where there is a good stock to start 
with, and an environment that calls forth 
in that stock favorable variations in excess 
of unfavorable ones. 

It seems preposterous to us that so 
highly organized a machine as the hnman 
body could have evolved by undirected 
variations and chance combinations from 
B formless mass of living matter. But 
such a statement of the problem gives a 
false impression, if, as I have tried to show, 
each step that the organism has taken 


guarantees further responses in the same 
direction. And, smec the steps that count 
are the adaptive ones, the very essence of 
the process of evolution is such that the 
organism is carrieil along adaptive lines. 
The mechanism of survival (if I may be 
pardoned the expression) is such that it 
insures success where it is most called for. 
To repeat a familiar epigram - In evolution 
nothing succeeds like success. 

In conclusion, I owe yon, I fear, an apol- 
ogy for attempting to discuss so serious a 
theme at this time and occasion, when high 
living may not be conducive to plum think- 
ing. In the detail of every-day work in 
which we are plunged we are apt to lose 
sight of the relative value of the problems 
at which we work. It seemed to iiie, there- 
fore, that it might uot be inappropriate 
this evenmg to focus our attention on the 
large problem of organic adaptalion, which 
is still, I think, the central problem of the 
naturalist, and if in attempting an analy- 
sis of the present situation I have allowed 
my imagination too free rein, I submit, in 
defense, that the human mind has an 
ineradicable tendency to pi-olxi into (he 
unknown, and that the fires of the imagi- 
nation, kept alive by human ouncsity, may' 
also serve a purpose in the progress of hu- 
man thought, provided the imagination is 
controlled at every advance by an appeal 
to eipenence, and is used as a tool and not 
as an end in itself. But I frankly confess 
that I feel, as no doubt every one does who 
tries to keep in touch with modern work, 
that the time is past when it will be any 
longer possible to speculate light-heartedly 
about the possibilities of evolution, for an 
army of able and acute investigators is 
carefully weighing by experimental tests 
the evidence on which all theories of evo- 
lution and adaptation must rest. To them 
belongs the future. T. H. Morgan 

CoLUHSiA UsmssnT 



jqinuAST 11, 1610] 


211 


THS MAOSETW SURVEY OP CBISA 
Mb. Don C. Sowers, sent oat in November, 
1#08, by the Department of Terrestrial Mag- 
netism of the Carnegie Institution of Waah- 
iiVton, to secure magnetic observations in 
China and Chinese Turkestan, returned to 
Washington last December. 

Besides the leader, the party consisted of 
Professor C. 0. Fuson, of Canton Christian 
College, a Chinese interpreter and a cook. 
Leaving Peking January 30, 1909, they went 
as far as Honanfu by rail; thence traveling 
by Chinese carts, pack animals, mule chairs, 
etc., tho party proceeded along the great 
northern trade route of China, passing out of 
China proper at tlie end of the Great Wall 
in northwestern China, thence across the Gobi 
Desert to Urnmtsi, tho capital of Chinese 
Turkestan. Continuing in a southwesterly 
direction, skirting the Taklamakan Desert, 
along the south side of the Tien Shan Moun- 
tains, the expedition finally reached Kashgar, 
in the western part of Chinese Turkestan on 
July 28. Turning here to the southward the 
Himalaya Moimtaina were crossed via the five 
passes of the Karakorum trade route, the 
highest trade route in the world, arriving at 
Leh, India, in September, and at the railroad 
at Eawal Pindi, northern India, October 13. 

The overland journey from tho terminus 
of the railroad in China to the place where tho 
railroad was again reached in northern India 
was over 4,500 miles in length and required 
eight and one half months to accomplish it. 
It lay through a little frequented and, until 
recent years, unexplored portion of the globe. 
It is a region full of interest for the geog- 
rapher, historian and scientist. 

The party was everywhere shown the utmost 
courtesy and every possible assistance was 
rendered by Chinese officials as well as by 
represEntatives of foreign governments. 

Connection was made at Dehra Dun with 
the magnetic survey of India, at present in 
progress under the direction of the British 
government. 

SCIENTIFIC NOTES AND NEWS 
SimaEON CuARLKB F. Stoexb has been nom- 
iaated to be surgeon-general of the navy, to 


succeed Surgeon General Presley M. Kixey, 
who retires. 

On the evening of April 2, at the Waldorf- 
Astoria, a dinner will be given in honor of 
Dr. Charles F. Chandler, head of the depart- 
ment of chemistry of Columbia University, 
whose resignation after forty-seven years of 
service will go into effect next June. 

The Geological Society of London will this 
year award its medals and funds as follows; 
the Wollaston medal, as already announced, to 
Professor W. B. Scott; the Murchison medal, 
to Professor A. P. Coleman; the Lyell modal, 
to Dr. A. Vaughan; the Wollaston fund, to 
Mr. E B. Bailey; the Murchison fund, to 
Mr. J. W. Stather; the Lyell fund, to Mr. F. 
R. Cowper Reed and Dr. E. Broom. 

The council of tho Royal Geographical 
Society has decided to award a special gold 
modal to Commander Peary for his journey 
to tho North Pole, and for having undertaken 
Kiich scientific investigations as his opportuni- 
ties permitted, end a silver replica to Captain 
Bartlett for attaining eighty-eight degrees 
north latitude. It is expected that Com- 
mander Peary will lecture before the society 
on May 4 Later in the month he will lecture 
before the Berlin Geographical Society, which 
will confer on him its gold medal. 

Professoh W. Bateson, who vacated a fel- 
lowship at St. John's College. Cambridge, on 
resigning tho professorship of biologv in the 
university, has been elected to an honorary 
fellowship. 

Mr. John D. Rookefelieh, having learned 
of the distinguished services to medical sci- 
ence which have been and are being rendered 
by the researches of Professor Paul Ehrlich, 
of Frankfurt, Germany, has presented to the 
Itonrd of directors of the Rockefeller Institute 
for Medical Research the sum of ten thousand 
dollars to be placed at the disposal of Professor 
Ehrlich for furthering his investigations into 
the chemical therapy of the protozoon diseases. 

The New Tork Evening Post states that 
Professors H. N. Morse, H. 0. Jones and S. F. 
Acree, of Johns Hopkins, have received their 
sixth annual grant from the Carnegie Institu- 
tion of Washington for the prosecution of 
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special researches in chemistry. Professor 
Morse and bis assistant, Dr. W. W. Holland, 
are engaged on the subject of osmotic prea- 
Bxae, especially at higher temperatures. Pro- 
fessor Jones and Dr. W. W. Strong are 
studying quantitatively the absorption spectra 
of various solutions. Professor Aeree and Dr. 
B. B. Turner will continue their investigations 
on tautomerism and the theory of catalysis. 

Da. T. C. CHAMMHiiif, professor of geology 
in the University of Chicago, has been elected 
president of the Geological Society of Chicago. 

The Chanute Medal, which is each year 
awarded by the Western Society of Engineers 
for the best paper presented to the society in 
the field of civil engineering during the pre- 
ceding year, has been given to Professor Ar- 
thur N. Talbot, of the University of Illinois. 
Professor Talbot's paper is entitled “ Tests of 
Oast-lroii and Beinforced Concrete Culvert 
Pipe.” The foundation for the medal given 
by the Western Society of Engineers was es- 
tablished by Dr. Octave Chanute. The ar- 
rangement provides for three medals, one for 
work in mechanical engineering, one in civil 
engineering and one in electrical engineering. 

The council of the Royal Astronomical So- 
ciety has awarded the gold medal of the so- 
ciety to Professor P. Kiistner, director of the 
University Observatory of Bonn. 

Da. Chas Moruev, head of the department 
of bacteriology in the Ohio State University, 
has been given leave of absence for the neat 
academic year. 

Mr. W. it. Pew, assistant professor of ani- 
mal husbandry in the Iowa State College, has 
declined the directorship of the Hew Hamp- 
shire Agricultural Experiment Station. 

A oouiiiTTEE has been formed in England, 
the membership of which includes the Italian 
ambassador, the Marquis of San Quiliaao, Sir 
Thomas Clifford Allbutt, regius professor of 
physics at Cambridge, and a number of prom- 
inent scientific men and physicians, to pro- 
mote the investigation and study of pellagra. 

Sir Ernest Shaoeekton has denied the re- 
port that be is to lead another expedition to 
the Antarotio. 


Reuter’s Aoenct learns that the first mam- 
ber of the British Antarctic Expedition unSar 
Captain Scott, Mr, Cecil H. Meares, has Wt 
England. He is going to Siberia to obtain 
dogs and ponies for use in the expedition. 
Except that he is to make a brief stay at Mos- 
cow, Mr. Meares travels direct to Vladivoatoek. 
Thence he will proceed north to the Amu 
and by means of sledges will press further 
north to Yakut, a great sable center in Ya- 
kutsk, where animals will probably be procur- 
able. letter he may leave to go to Okhotsk 
and on to tlie Verkhoiansk Mountains, a re- 
gion which is described os being almost, if not 
quite, the coldest in the world. Mr. Moans 
intends to get most of his dogs, particulaily 
the main team leaders, in Siberia. This 
part of the work is likely to occupy between 
three and four months. Mr. Meares will thssi 
begin the collection of ponies in the country 
round Harbin, and. with his animals, will 
join the main body of the expedition on board 
the Terra Nova in New Zealand in December. 

Professor Joseph Jastbow, of the depart- 
ment of psychology of the University of Wis- 
consin, has accepted the general editorship of 
a new series of ps,ychological manuals for the 
general reader, to be known as the “ Conduct 
and Mind Series.” His own contribution to 
the series will be a work on “ Character and 
Temperament.” The introduction to an Eng- 
lish edition of Professor Gross’s “ Oriminal 
Psychology,” about to be issued as the first 
number of a series of translations of important 
foreign works on the subject by the American 
Institute of Criminology, will be written by 
Dr. Jastrow. He leaves the university the 
second week of Febrnary to spend the second 
half year as lecturer at Columbia University. 

Dr. Ahthoh T. Hadley, president of Tale 
University, will deliver the oration on golden 
jubilee day, May 17, next, when the fiftieth 
anniversary of the foundation of the College 
of Oalifomia, the precursor of the University 
of Ooliforoia, will be celebrated. 

Profebior John Dewey, of Columbia Uni- 
versity, gave, at the Johns Hopkins Univer- 
sity, from January 31 to February 5, a couim 
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six lectures on " Aspects of the Prattmatic 
JCoTement of Modem Philosophy." 

PsoFKSsOR R. A. Daly, of the Massachusette 
Inatitute of Toehnologfy, gave five lectures to 
advanced students in the Geological Depart- 
ment of tho University of Wisconsin in Jan- 
wy on the subject of Igneous Rocitii. 

PttoFsssoii Cabl Runoe, of Gottingen, 
Kaiser Wilhelm professor at Columbia Uni- 
yoTsity during the present year, is novr giving 
lectures at several American universities. At 
the University of Michigan he has given the 
following course: 

February 4 — “ Methods of Graphical Calcula- 
tioB,” 

February 5— “The Oraphicai Reprewntalion of 

February 7 — “The Graphical Representation of 
Funotiona” (second lecture). 

February S — “Graphioal Intcgratiou and Dif- 

February 10—“ Differential Equations Treated 
Ompbioally.” 

A STATUE of the late Morris K. Jesup, for 
many years president of the American Mu- 
seum of Natural History, was unveiled in the 
foyer of the museum on February 9. The 

statue, which is of Carrara marble and ropre- 

aents Mr Jesup seated, ia the work of Mr. 
William Coupor. Addreaaes at the unveiling 
were made by Dr. Henry Fairfield Osborn, who 
has succeeded Mr. Jesup as president of the 
museum, and Mr. Joseph H. Ohoato. one of the 
founders of the museum. 

The three great meteoritee, brought by 
Commander Peary from the Arctic regions 
and for some time exhibited in the American 
Museum of Natural History, have been pur- 
chased and given to the museum by Mrs. 
Morris K. Jesup. 

The firm of Dr. F. Krante, of the Rhein- 
isches Mineralieu — Oontor, Bonn, Germany, 
has requested Dr. M. E. Wadsworth, doan of 
the School of Mines of the University of 
Pittsburgh, to assist the firm in preparing a 
collection of crystal models to accompany 1^. 
Wadsworth’s recently published laboratdty 
" Manual of Crystallography 

A SEWES of lantern slides especially de- 


signed for use by teachers of physical geog- 
raphy has been prepared by Professor D. W. 
Johnson, of Harvard University. The elides 
are photographic and contour representations 

of the same land form on the same elide, the 

map being so oriented that its bottom is the 

foreground of the photograph. Many of the 
views reproduced are from Professor John- 
son’s own negatives; tlie rest are from photo- 
grapha in the Garden Colleotien of Photo- 
graphs at Harvard Ilnivoraity. 

The Liverpool Geological Society, as we 
loom from Nature, celebrated the jubilee of its 
first meeting on January 10. The society en- 
tertained at dinner the Lord Mayor and rep- 
resentatives of the university, of kindred 
societies in the city and of the Torkahire 
Geological Society and tho North Stafford- 
shire Field Club. The toast of the university 
elicited expressions of regret at the absenoe of 
a chair of geology in the university. The first 
meeting of the society having been held on 
January 11, 1800, an open meeting was held 
on January 11, and was largely attended. Mr. 
W. Hewitt, tho president, was in the chair, 

and the minutes of the first meeting having 

been read, he remarked that that meeting waa 
held in a room in tho house of Mr. 0. H. 
Morton, tho first honorary secretary of the 
society. Ho also reed a letter from Mr. H. 
Duckworth, the first president, congratulating 
tho society and regretting that his age pre- 
vented hia being present. Professor J. W. 
Judd. C.B., F.R.S., an honorary member of 
the society, tiien delivered an address on “ The 
Triumph of Evolution: a Retroapect of Fifty 
Years,” remarking that the foundation of the 
society waa nearly coincident with the appear- 
ance of Darwin’s “ Origin of Species.’’ 

Twenty lectures by non-resident lecturers 
have been arranged by the mechanical engi- 
neering department of Columbia University. 
Charles B. Going, managing editor of the 
Engineering Magaeine, will give the first six 
on February 10. 19, 17, 19. 24 and 20, his sub- 
ject being “ The Province of Works Manage- 
ment,” Charles U. Carpenter, president of 
the Herring-Hall-Marvin Safe Co., will leo- 
turn on March S, 10, 12 and 17, on “The 
Punctiona of Organization, its Purposes, 
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Scope and Object” H, L Gantt, conanlting 
ensinee;, will lecture on March 31 and April 
2 on “ The Compensation of Workmen.” 
Walter M. McFarland, vice-president of the 
Westinghouee Fleotric and Manufacturing 
, Oo., will lecture on April 7 on “ The Impor- 
tance of the Commercial Elements in Engi- 
neering Achievement” Harrington Emeraon, 
consulting engineer, will lecture on “Works 
Management,” on April 14, 16 and 21. Rich- 
ard T. Lingley, treasurer of the American Heal 
Estate Co., will lecture on “ Bookkeeping.” on 
April 30, May 5 and 7. E. J. Prindle will lec- 
ture on May 14 on “ Patents as a Factor in 
Manufacturing Operations.” 

The medical department of the University 
of Michigan offers the following list of lec- 
tures as extramural university extension work. 
The same lectures are also delivered during 
the course of the year, during the summer 
school to university students and town’s peo- 
ple of Ann Arbor, and are delivered anywhere 
in the state of Michigan under the conditians 
mentioned in the medical calendar. 

“ The JSvolutinn of the Superman ; The Fight 
against Tuberculosis,'’ by Dean V. C. Vaughan 

“Medicines 'Pheir Use and Abuse," Profeeeor 

" Peyehotherapy,” Profeeeor Camp. 

“ The Prevention of Inianlty,” by Profeeeor Bar- 
rett. 

“The Role of Insects In the Transmission of 
Disease,” by Professor Novy. 

“The Prevention of Tuberculosis; the Venereal 
Diseases and their Evtermination,” by Profeasor 
Werthln. 

"Development ae an Aid in the Interpretation 
ot Structui*,’’ by Professor Huber. 

"The Care of the Eyes in Children,” by Pro- 
fessor Parker. 

“The Problem of Pure Milk; Cblldren’t We- 
eases,” by Professor Cowie. 

"The Prevention of Premature Old Age,” by 
Professor Hewlett. 

"The Ceneer Problem,” by Professor Peterson. 

In accordance with a request of the Chilean 
government, transmitted through the CQs- 
tomary diplomatic channels, the commissioner 
of education calls attention to the announce- 
ment of an Exposition of Fine Arts to be 


opened at Santiago, Chile, on September 16, 
1910, ea a feature of the Chilean centennial. 
Thia exposition will be held in the recently 
erected Palace of Fine Arts which will form 
a permanent memorial of the occasion. Wotkl 
of art intended for tills exposition must ha 
forwarded before the drat of May of the pres- 
ent year. Full particulars with respect to the 
plana for the exposition may be obtained by 
addressing the genera] secretary, Mr. Ruebon 
Brunet, Santiago, Chile. 

The London correspondent of the Jtumal 
of the American Medical Association writea 
that the prohibitive price of radium hu led 
to the eatablishment of e novel institution — a 
radium bank where the precious metal may he 
stored and rented to physioiani, scientists and 
others who wish to use it but can not afford to 
pay $80 a milligram, ite present market price. 
The ultimete locality of the bank is to be in 
the neighborhood of Cavendish Square, in the 
heart of the dietrict in which London consul- 
tante live, but for the present temporary ofBoea 
have been opened at Moorgate street in the 
heart of the commercial and banking district 
of the city. For an average operation 50 milli- 
grams of radium are required, costing $4,000 
and, therefore, it is only at one or two of the 
London hospitals that radium can be used to 
any extent. A number of business men have 
combined to form the bank which will “let” 
100 milligrama at $200 for one day’s use and 
.for each subsequent day at one half per cent, 
on the value of the amount issued. Securitiee 
will have to be given. The bank purpoaea to 
stock radium to the value of $250,000. The 
difficulty ia. in gatting a supply of radium. 
The main source has been the pitch-blende 
from Joachimsthal, Bohemia, which yields one 
part in 3.000,000. A new supply has been dis- 
covered in the bed of a stream near Guards in 
Portugal. In England two Cornish mines 
have yielded a little but the whole ivaUable 
supply is limited owing to the enormous ex- 
pense of extraction. Although radium exists 
in air, aea water and almost everywhere, there 
ia hardly an ounce of the pure metal in the 
world. The bank will he organized very much 
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model 'of a eimilar inatitution in 
through which most of the radium need 
ia Slgland has hitherto come. 

iW Institute of Chemistry is issuing, as 
w« Igarn from the London Timet, the third 
ediWan of the “ List of OfSoial Chemical Ap- 
pointments,” prepared by its secretary and 
rogiltrar, Mr. Richard E. Pilcher, The work 
ia intended primarily for the use of profes- 
siirnal chemists and those who contemplate 
maWng chemistry their profession, but it 
should prove useful also to those who are in- 
teiwted in the applications of chemistry to 
ti»» purposes of the state and in the promotion 
of higher education in the science. It is ar- 
ranged in three divisions. The first gives 
ofiStial appointments in Great Britain and 
Enland under the various departments of 
state, local authorities and public institutions 
and teaching appointments in the universities, 
caBeges, technological institutions, medical, 
agricultural and veterinary colleges and pub- 
Ua and secondary schools. The second cen- 
tos similar information for India, Aus- 
ttelia, New Zealand, British South Africa and 
British colonies and protectorates, with 
%rpt and the Sudan ; while the third gives a 
eweise account of societies and institations 
diroted to the advancement of chemical aci- 
ewce and of professional chemical interests. 

Tiis College of Mechanical and Electrical 
Bhginoering of the University of Nortli Ba- 
lota has secured additional quarters 170X40 
ftet in which will be located the steam, gas 
and electrical engineering laboratories and the 
Iron foundry. The new engine room is to 
have os a part of its equipment a 70 horse 
power automatic cut-off high speed steam 
engine, two 3S kilowatt electrical generators, 
• 13 horse power gaseljne engine, and a 56 
horse power producer gas engine. The new 
boiler-room will have three 70 horse power fire 
tubular boilers, These last are of the same 
make and each wifl be provided with different 
type of furnace and different grates. One win 
be equipped with an automatic meahaniqal 
stoker, another with a special combustion 
chamber, while the third will have the furnace 


usually installed with this type of boiler. The 
college will undertake to determine the rela- 
tive efficiency of the different types of furnaces 
in burning any given fuel and to determine 
also the relative steaming qualities of different 
fuels when burned in the three distinct types 
of furnaces. In the boiler room a CO horse 
power suction down-draft gas producer de- 
signed to handle lignite and soft or bituminous 
coals. With certain modifications it can be 
converted into an up-draft gas producer ca- 
pable of handling anthracite and coke. In se- 
lecting the power equipment it ia the idea of 
Dean Crouch to install auch apparatus and 
machinery as will enable the college to investi- 
gate the best ways aud means of utilizing 
North Dakota lignite (in which the state 
abounds) aud of converting the same into 
power. That the results obtained may have a 
practical value, the units selected are of suffi- 
cient size to give fair indications of what may 
be expected from commercial plants. The 
experimental engineering laboratories are sup- 
plied with various types of electrical genera- 
tors, motors, tranaformerb, etc , and are 
equipped for testing all kinds of steam, gas, 
hydraulic and electrical machinery. Tiie iron 
foundry is being equipped also with a cupola 
with a melting capacity of two tons an hour. 

The following data have been compiled by 
Messrs. Waldemar Lindgron snd U. D. Me- 
Caskey as a preliminary review of the gold 
industry in the United States in 1909. Gold 
mining progressed, on the whole, very satis- 
factorily in 1909. The year was marked by 
increasing recovery from the depressed condi- 
tions of the two years immediately preceding 
and by general advance in the development of 
proved mines and districts. Although these 
improvements resulted in a generally increased 
production of the base metals, and as a con- 

sequence augmented the gold output, they did 
not BBTioualy detract from those gold-mining 
operations which had lienefited during the late 
panic by the closing of numerous copper, lead 
and Eino mines and the consequent reloase of 
skilled labor for gold mining. From the pre- 

liminary flgui^s of the Director of the Mint, 
which have just been published, it is estimated 
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that the output of gold for 1909 reached the 
unpreoedeuted total of $99,932,900, an esti- 
mated increase of 1(4,672,200 over the produc- 
tion for 1908. In spite of serious drawbacks, 
first in one mining camp, then in another, the 
production of gold has increased more than 
$4,000,000 in each of the last two years, and 
the outlook indicates, unless present abnormal 
conditions in the Black Hills should continue 
or curtailment be shown elsewhere, a produc- 
tion of over $100,000,000 in 1910. In general, 
gold production has increased mainly from 
placers and the mining of siliceous ores, and 
to a smaller degree from copper ores, from 
which gold 18 a by-product. According to 
estimates from the Bureau of Statistics, the 
TTnited States imported in 1909 gold valued at 
$13,610,613 in foreign ore, $20,233,368 in for- 
eign bullion and $6,069,313 in foreign coin, 
and exported gold valued at $499,822 in do- 
mestic ore, $43,021,545 in domestic hullioii, 
$80,803,265 in United States coin and $2,717,- 
726 in foreign coin, the excess of exports over 
imports thus being $87,238,323. In 1908 there 
was an excess of exports over imports valued 
at $30,939,103. The imports iu 1909 were 
made up chiefly of ore and bullion from 
Mexico and to a smaller degree from Canada 
and South America. The exports consisted 
largely of coin and went chiefly to South 
America, though large amounts of gold were 
sent to Japan, the United Kingdom and 
Franco. 

A BKPORT on the annual exports of farm 
products from the Uniteil States from 1861 to 
1908 from the Bureau of Statistics, U. 8. De- 
partment of Agriculture, gives averages by 
five-year periods, so that it is possible to per- 
ceive the general drift of the trade. The 
chief agricultural products exported in the 
past half century have been (1) cotton, (2) 
grain and grain products and (3) packing- 
house products. In 1851-6, cotton 
nearly two thirds of the value of all agricul- 
tural exports, but in 1901-6 between one third 
and one half only, although the average quan- 
tity exported inoreased from 1,026 million 


pounds in 1851-5 to 3,677 million potisdi in 
1901-6, while iu 1907, the highest year, 4^18 
million pounds were sent out. In the ^iod 
1801-5 the quantity of cotton exports was only 
about 5 per cent, of that for 1856-00. In- 
creases occurred afterward, however, until in 
1876-80 the average quantity exported was 
.somewhat greater than in the period just 
prior to the Civil War. In quantity exported 
per capita, the five-year period 1856-60 was 
highest; there were then exported 44.8 pounds 
of cotton per capita. The nearest approach 
to this was 44.5 pounds per capita in 1901-5. 
Cotton-seed products, such as cotton-seed oil, 
oil cake and oil-cake meal have assumod con- 
siderable importance in the export trade of the 
United States in recent years, that is, begin- 
ning about 1870. The value of cotton-eeed 
products exported averaged during the past 
several years from 25 million to 30 mtllion 
dollars a year, the highest being in 1907, about 
34 million dollars. Gram and its products 
come second in order of value. They in- 
creased from a yearly average of 25 million dol- 
lars in 1851-5 to 194 million dollars in 1901-5, 
in 1851-6 to 194 million dollars in 1901-6, 
and in 1908 were 21,6 million dollars, The 
chief items are wheat (including wheat flonr), 
corn and oats. Exports of these cereals dur- 
ing 1861-5 were equivalent to about 20 mil- 
lion bushels of grain annually, and fifty yarn 
later to about 250 million bushels. The period 
-of largest grain exports was 1896-1900, since 
which time there has been a decline. The per 
capita exiiorts of wheat and fiour were largest 
in 1881-5, when they were equivalent to 2.8 
bushels per.fapita; in 1901-6 the average ex- 
ports per capita were 2 bushels, and sioee 
1906 hare been less than 2 bushels. In oom 
the maximum limit was reached in 1896-1900, 
when an average of 2,4 bushels jier capita WM 
exported. Then came a downward tendenoy, 
the exports in the next five-year period being 
only 1.1 bushels per capita, and in sueoeeding 
years falling below 1 bushel. Compared with 
com and wheat, exports of oats have been 
small, the largest average for any five-year 
period being 38 million bushelB a year during 
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189S-1MIO, or something more than one fifth 
the eomasponding exports of com or of nheat, 
inolucUBg flour. Exports of packing-house 
prodoots, a third leading group, have in- 
creaaeA much more rapidly in the last half 
century than cotton or cereals. The average 
value of packing-house products exported in 
1861-5 was 10 million dollars a year, and in 
1801-8 it was 183 million dollars, while in 
1908 the value was 190 million dollars. 

A srwFUF.NT received at the Department 
of Agricullure from the Forest Service office 
at Portlnnil, Oregon, shows that the timber 
aalos on nalional forests in the Pacific north- 
west is increasing rapidly. This increase is 
regarded as an index of the revival of Imsiness 
in the lumlior industry gciicrall.v, and shows 
also the growing use of national forest, re- 
sources by the public. Tlie contrast lietween 
the anwunt and value of timber sold during 
the last six months of 1909 and that sold dur- 
ing the correspondiug period in 1908 is 
mariced. The figures are for most of the 
national forests in Oregon and Washington, 
and show timlier sales of over ,52 million feet, 
for nearly $114,000, during the last six months 
of 1909, This compares with sales of aliout 
17 million feet, for a total of $27,000. during 
the saune period in 1908. The prospects for 
the doming six months are regarded as prom- 
ising even better than whet has been realised 
in the period iust post. This increasing tim- 
ber sale opens the way to management of the 
national forests along the best lines by per- 
mitting the removal of over-mature and de- 
eadsBt timber which has practically come to a 
atandstill in point of growth, and allowing 
replaaoment of these trees with a fully storked 
stand of rapidly growing young trees. 

The topographic survey of the Mount Baker 
(landrtngle, in the state of Washington, was 
eoapisted last fall by members of the United 
8ti^ Geological Survey and the resulting 
wyy is being prepared for engraving. The 
paiiy that made this survey was under the 
dinetion of J. E. Blackburn and in the eonree 
«! the work Mr. Blaokhum, with E. H. Jonea, 
T. £, Duncan and 0. V. Guerin, climbed 


Mount Baker, from whose slopes and summit 
observations were made and mapping was 
done. The whole mountain is an almost un- 
broken glacier, only narrow rocky dikes pro- 
truding here and there through the vast ice 
mass. This glacial ice, constantly augmented 
by snowfall, accumuhites in a number of huge 
gorges, forming glaciers that move down the 
mountain’s aides for several miles before melt- 
ing. Thus the ends or lower boundaries of the 
glaciers arc aliout 3,700 feet above sea level, 
wliereas the altitude of the dome of Mount 
Baker is 10,745 feet. The climb to this sum- 
mit was made in four hours by the topographic 
party from its last camp, which wna pitched 
at an elevation of 5,200 feet Mount Baker 
was long ago one of the active volcanoes of 
the Cascade Range, and the steam issuing 
from the sulphur-lipped vents of its crater to- 
day show that its internal fires are not yet 
cntirel.T dead. The erater is about 1.000 feet 
below the main dome of the mountain. The 
summit 18 a table having an area of about 
sixty acres Besides Mount Baker, this quad- 
rangle contains many other majestic moun- 
tains Notable among them is Mount Shuk- 
snn which rises abruptly from the canyon of 
the North Nooksak and terminates in a spire 
9038 feet above the sea. This mountain, al- 
though onh a few miles distant from Mount 
Baker, is isolated, and its peculiar structure 
causes difficulties in making an ascent. Be- 
sides these two conapicnous mountains, other 
peaks along the summit of the Cascade, on 
the eastern eilge of this quadrangle, rise to 
elevations above 6,000 feet, and, when seen 
from a distance, the panorama of the Cascade 
Range presents many views of extreme beauty 
and rugged grandeur. The mountains in this 
region are snow-capped throughout the sum- 
mer, and the snows of the early fall and winter 
form reservoirs that feed Skagit River, which 
is probably the largest stream in northwestern 
'Washington. Last December several days of 
rain and snow followed by chinook winds pro- 
duced a flood in the Skagit that submerged the 
plains in its ddta region and caused damage 
amounting to more than a million dollars. 
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UmrBBSlTT AND EDVCATKnAl NEWS 
The Sheffield Scientific School of Yale tlni- 
Tersity has received from Mesara. George Q. 
Maaon and William S. Maaon $250,000 for a 
laboratory of mechanical engineering. 

Fob the eatabliahmcnt of the George Pea- 
body College for Teachers at Nashville, Tenn., 
the Bum of $1,000,000 has now been given by 
the board of truatces of the Peabody Fund for 
the Advancement of Education in the South. 
This gift was promised some time ago condi- 
tional on the granting by the state of Tennea- 
Boe, the county of Davidson and the city of 
Nashville of a sum approximating $750,000. 

AonmoiTAL gifts amounting to $450,000 to 
seven institutions were announced after the 
seventh annual meeting of the General Edu- 
cation Board held in New York City on Feb- 
ruary 2. These are the appropriations: Wil- 
liams College, Williamstown, Mass., $100,000 
on condition that tlie college raise an endow- 
ment of $1,000,000; Wesleyan University, 
Middletown, Conn,, $100,000 toward $1,000,- 
000; Cornell College, Mount Vernon, la., $50,- 
000 toward $200 000; St Lawrence University, 
Canton, N. Y., $50,000 toward $200,000; 
Georgetown College, Georgetown, Ky., $25,- 
000 toward $100,000; the Women’s College of 
Brown University, Providence, R. I., $50,000 
toward $200,000; the Salem College for Wo- 
men, Winston-Salem, N. C, $75,000 toward 
$800,000. 

The trustees of the bequest of $2,000,000, • 
left by Mrs. Amanda W. Hoed, are, as has al- 
ready been announced, about to establish a 
college at Portland, Ore., to be known as Heed 
Institute. Dr. J. H. Tufts, head of the de- 
partment of philosophy at the University of 
Chicago, has recently spent some time in 
Portland on the invitation of the trustees, to 
advise as to the scope of the institution. 

A MEDICAI. library of 1,100 volumes has 
boon given to the medical school of the Uni- 
versity of Wisconsin by Dr. Byron F. Robin- 
son, a graduate of the university in the class 
of 1878, now professor of gynecology and ab- 
dominal surgery in the Illmoie Medical 
School. 


Aocordimi to the Madrai Educations (iBt- 
view, as quoted in Nature, Sir F. D. iMgatd, 
the governor of Hong Kong, has repeMbd to 
the British government that Mr. H. N.JCody 
has offered to present the colony wilh the 
bnilding necessary to start a universitsr. A 
committee has been formed, with the goeeinor 
as chairman, to promote the undertaking. Mr. 
Mody’a original offer was to give a amn of 
£30,000 for this purpose and a further WfiOD 
towards the endowment. Plans of the neces- 
sary buildings were prepared, and as the di- 
rector of public works estimated that the cost 
would not 1 k> less than £58,000, Mr. Mody 
undertook to provide them in uocordaiioe with 
the plans, stipulating, however, that he afaoiild 
use on the buildings the £0,000 originally 
given for endowment if it should be required. 

Ai.bebt Joiiansesen, Ph.D. (Johns Hop- 
kins), of the United States Geological Survey, 
has been apiminted assistant professor of min- 
erslogy and petrography in the University ef 
Chicago. 

Dr. CiiADtES C. McFaalane, principal ef the 
Brockport State Normal School, and fomerly 
professor of geography, has been appointed to 
the newly-created office of comptroller in 
Teachers College, Columbia University. 

Mr. R. C. Ponnett, superintendent of the 
Museum of Zoology at Cambridge Univenitg, 
has been elected to the professorship of bidhsKT 
recently vacated by Professor W. Bateson. 

D180D88ION AND COHDESPONDNNCM 
THE SOUTHERKllUST QLAOIATIOR IN THE USCOD 

Ik a recent number of Science' H, W. IWr- 
banke and £. P. Carey report evidenflst nf 
“Glaciation in the San Bernardino Ttfgi, 
California,’' in latitude about 34’ 7' M. 
Concerning this interesting discoveir ttfae 
writers say: “it hat hitherto been aaMWi 
that the southernmost point of glaciatk* k 
the United States was in the Sierra NavtdM, 
nearly two hundred miles to the nteCh" 
(north of latitude 36° N.). If their obiende 
tions are correct, they have found the aistt 
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kbij tbrrr were then smalt glaciers in tome of the 
cirques of northern expoenre among the mountains 
directly southeast of Prescott. 

R. D. Salisbury published an artinie on 
“Glacial Work in the Western Mountains in 
1901," in volume 9 of the Journal of Geology, 
1901. Beginning with page 728 is a brief de- 
scription of glacial features in the moun- 
tains near Santa I'd, between 86° 45' and 38° 
north latitude. Some 60 cirques were found, 
and about 80 ponds and lakelets. One of the 
glaciers had a length of seven miles. Moraines, 
atriss and rochea moutonueds were observed. 
In 1902 I had an opportunity to visit this 
same region, and I entertain no doubt as to 
the ample proof of local glaciation in those 
mountains. 


low latitude and low altitude in which the 
deposits are found The evidence as reported 
does not appear sufficiently convincing, in 
view of the strong probabilities against the 
occurrence of glacial deposits in the region in 
question. Merrill’s descriptions suggest a 
landslide origin for the deposits which he 
took to be glacial. With reference to the 
glaciation of San Francisco Mountain I wish 
to add the following paragraphs. 

On my visit to Son Francisco Mountain 
I ascended the volcano by the nortbweat 
slope, and I descended into the northwestern 
part of the “crater." I was impressed with 
the cirque-like form of the depression, and 
came to the conclusion that the original 
crater had been destroyed by stream and 
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moraine, rising 160 feet or more above tbe 
valle; floor. But there were certain aeaociated 
features which puzzled me at the time. Up- 
stream from the supposed moraine the floor 
of the cirque appeared to be deeply buried by 
an accumulation of rock debris which was 
generally as high as and near tbe head of the 
cirque distinctly higher than the morainal 
ridge. This debris was in places, especially 
near the marginal walls, arranged in parallel 
ridges trending with the axis of tbe valley; 
and in the depressions between the ridges 
were patches of snow and some small ponds. 
Thus the moraine had a steep frontal slope, 
but at the back merged with the ridged rock 
debris which rose to still higher levele. There 
were some depressions in the rock debris, 25 
to 40 feet deep, which I took to be ice-block 
holes. No bedrock was seen in the cirque 
floor. 

During the recent meeting of the Geological 
Society of America, Professor H. B. Patton, 
of Boulder, Colorado, exhibited some photo- 
graphs of tlie rock streams of Vota Mountain, 
Colorado, One of these photographs showed 
the high and steep front terminus of a rock 
stream, and rcsemlled very closely tbe front 
elope of the supposed moraine in tbe San 
Francisco cirque. Others of hie pictures 
showed the longitudinal parallel ridges which 
characterize some rock streams, with bands of 
snow lying in the hollows between the ridges, 
just as was the case in the San Francisco 
cirque at the time of my visit. If the con-, 
centric wave-like ridges pictured by Howe* 
were present in the San Francisco deposits, I 
did not notice them. 

I am inclined to believe that the features 
which puzzled me at the time of my visit may 
have been due to landslides or rock streams. 
This does not mean that the depression in 
which the features occur is not a glacial 
cirque; nor that the moraines reported by At- 
wood are not true moraines. It simply means 
that I am not wholly satisfied with the evi- 
dence of glaciation as reported by myself. It 
would seem that the possibility of a land- 

• “ LaiwlaliilcB of the San Juan Mountains,” U. 
S. O S. Profcseional Paper, No. 67. 


elide or rock stream origin for featut«|( 
patently due to glaciation must be oare^i^^ 
considered, especially when glaciation 
doubtful localities is involved. . 

D. W. JouNlD^ 

THE TEACmSO OF ELEMENTSRY DYNAMICS IN ,toE 

To THE Editoh of Science: I have imt 
finished reading “ Tbe Teaching of ElemiiA- 
taiy Dynamics in tbe High School,” by Il&a. 
Kent. I believe that Mr Kent is right in taoet 
respecta except his last paragraph, wheW be 
atates: “It is high time they [teachsca of 
ph,ysic8 in the high schools] change ibeir 
methods and try tbe method that was suopesa- 
fully used fifty years ago.” As one of th* 
physics teachers in secondary schools, I wiib 
to say that my own practise for many yean 
has not been materially different from that of 
Mr. Kent and I wish to put in just a word fot 
the most of the physics teachers of iny ne- 
iiuaintanco when I say that their practise and 
that of Mr. Kent do not differ in any essential 
particular. 

Again and again tlie discussion of the font 
= mast X acceleration formula has come up 
among groups of teachers and, in every case, 
the verdict of the teachers has been that it 
was not a formidable matter. Each knew * 
way to teach it so that the pupil got the gist 
of the matter eveu if he could not write «' 
text-book on it afterwards. And this is true 
whether the instruction is given in English or 
metric units. One is as easy as the other. ■ 

Mr. Kent has evidently assumed from the 
large amount of discussion on this question of 
dynamics (lunetics) that there is something 
radically wrong with the teaching of sec- 
ondary school physics and that the chief cause 
of any lack of efficiency is to be laid at fhe 
door of that one little formula— -f = mo. We 
all may easily obeerve that those who are doing 
the teaching are not the ones who are dokf 
the talking. It might be as readily discovered 
that the great majority of teachers are going 
ahead in a reasonably sensible way and are 
teaching physics (and other subjects aa wdl) 
according to the dictates of common sense 



CLEVEiiNi), Ohio 

NOTE ON FREE PUBLIC UUSEUMS 

While reading Mr. Henry L. Ward’s very 
eicallcnt paper on “Modern Exhibitional 
Tendencies of Mnaeums of Natnra) History 
and Ethnology designed for Public Use,” re- 
cently published,’ the following interesting 
statement was noted: 

In fact, to the best <il my knowledge, llie rnWic 
Museum of the t’lty ot Milwaukee was the (Irst 
inatiUilion of this nature to throwi open its doors 
for the free adinisaion of the public on every day 
of the year, a regulation to that effect having 
been adopted and pul into force in December. 
1906. 

It is exceedingly gratifying to note that this 
progressive institution has been among the 
first to recognize that public museums arc for 
the people and that all should lie admitted 
freely with as little hindrance as possible. In 
this commendable movement, however, the 
Chicago Academy of Sciencca has about ten 
years’ priority over the Milwaukee Museum, 
its doors having been continuoualy open to the 
public, since October 1, 1884. The hours are 
9 A.M. to 8 P.II. week days and 1 to 8 P.M. 
Sundays. It is interesting to note that the 
Willner bequest of 8100,000 recently received 
by the academy was won beoauee the children 
were allowed free access to the building, espe- 
cially on Sunday afternoons, and were given 


considerable material not given in the lectures 
and has also given in the form of notes many 
mathematical proofs which were omitted in 
the lectures. 

It was naturolly cxfiected that Uiie hook by 
an antlior, who is himself rcspoiisible for a 
large part in the reniorkable development of 
the modern theory of electrons, would prove 
of absorbing interest to physicists and to 
those in general who have any knowledge of 
the importance and fascination of the sub- 
ject. As was expected, this is the case, 

The author states in his preface that he is 
perforce obliged to restrict himself greatly in 
diecusaing the applications of the theory as 
to the number of topics cousidored, and re- 
maiks that the work of Voigt on magneto- 
optical phenomena, of Planck on radiation 
and of Einetcm on the principle of relativity, 
1ms not received the attention which its impor- 
tiiiico would justify. The scope of the book 
will to Biiiiic extent be revealed in the present 
brief review. 

In the first chapter the fundamental 
formula) of the electron theory are derived 
from Maxwell’s well-known theory, with the 
aid of auxiliary hypotheses which the nature 
of tile subject demands. Referring to Max- 
well’s equations, the author calls attention to 
the fact that, while they are useful and ade- 
quate in the treatment of many problems, 




It it by this necessity th.t we ha\c been led to 
the conception of electrons, i, c, of entremely 
email particles, chaiged with electricity, which 
are present in immense numbers in all ponderable 
bodies, and by whose distribution and motions 
wo endeavor to explain all eleetric and optical 
phenomena which are not confined to the free 

After the developmeiit of the fundaniental 
eiiuntione, the first chapter is chiefly devoted 
to the general properties of free electrons. 
Use is made of the quantity named by Abra- 
ham the oleotromagnetie momentum and em- 
ployed by him in his “Prinzipien der Dy- 
namik des Electrons.” The interesting ques- 
tion of tlie electromagnetic mass of the 
electron receives comprehensive treatment, in 
which the necessary distinction between 
"longitudinal” and “transverse” mass is 
very clearly brought out. With a view to 
tlmir subsequent application in connection 
with the influence of the earth’s motion upon 
optical phenomena the fundamental equa- 
tions for a moving system are derived. The 
chapter closes with a brief review of Drude’s 
theory of the conduction of electricity in 
metals, and of a revised form of this theory, 
proposed by the author, and considered by 
him to be somewhat more rigorously developed 
than that of Drude. 

In the second chapter the subject of emis- 
sion and absorption of heat is discussed from 
the standpoint of electron theory, with the 
view of indicating how far this theory may 
lead toward the elucidation of the mcebaniem 
involved in the phenomena. 

Keference is made to the classical work of 
Kirohhoff, Boltzmann and Wien in oonnec- 


resonators. Different resonators may have dif- 
ferent natural frequencies. In order to arrive 
at his well-known radiation formula. Professor 
Planck assumes that each resonator possesses 
the peculiar property of being able to receive or 
give up energy m definite finit’e amounts only, 
and'not gradually Many who have attempted 
to follow Professor Planck’s arguments in the 
development of his theory have found their 
chief difficulty in this assumption. In view of 
this fact, the concluding remarks of the au- 
thor are of particular interest. Referring to 
Planck’s theory, he says : 

phenomena has been unveiled by it, and it must 
lie admitted that it is difficult to see a reason lor 
Ibis partition ol energy by Unite portions, whicb 
lire not even equal to oneb other, but vary from 
one reeonator to another 

ProfesBor Larmor in the Bakorian lecture 
of November 18 , 1909 , referring to Planck’s 
theory, also calls attention to the same diffi- 
culty. 

The author goes on to develop an electron 
theory of radiation for metals, and arrives at 
a formula, valid for long waves, which is in 
agreement with Planck’s for this case. 

Pinally, Jeans’s theory of radiation is briefly 
reviewed. This theory, as is well known, is 
based on the assumption that the mechanical 
theorem of equipartition of energy is appli- 
cable to ipodes of vibration in the ether, and it 
fumiabee a radiation formula which for long 
waves also agrees with Planck’s for this caee. 
The author’s concluding remark is again of 
much interest; 

1 shall conclude by observing that the law ol 
oquipartitton which, for svstems ol moluculns. 
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Chapters III. and IV. are devoted to an 
extended discussion of the Zeeman effect and 
of the propasration of light in a body com- 
posed of molecules In concluding, the au- 
thor remarks on tlie inadequacy of the theory 
in its present state, and cites the experiments 
of Wood on sodium vapor, and those of 
Humphreys and Mohler indicating the ahift- 
ing of speotral lines by pressure, as beyond 
the power of the present theory to explain. 

In chapter V. optical phenomena in moving 
bodies are considered. Fresnel’s classical 
work in this connection is reviewed, likcwi.se 
Stokes's theory of aberration with Planck’s 
well-known amendment. The theory of elec- 
trons is applied to the deduction of Fresnel’s 
coefficient, The Michelson-Morley experiment 
is discussed, and its negative results explained 
on the assumption of the Fitzgcrald-Lorentz 
shortening effect. The negative results of 
Eayleigh and of Brace m looking for double 
refraction due to the Fitzgerald-Lorents short- 
ening effect arc explained on the author’s the- 
ory of corresponding states for a fixed and mov- 
ing system. Abraham’s results on the energy 
of a moving electron are discussed. The ques- 
tion of form of the moving oloctron is also con- 
sidered; and the difficulty is brought out of 
reconciling the rigid spherical electron of 
Abraham, or the electron deformed by motion 
into an ellipsoid having the original volume, 
proposed by Bucherer and by Langevin, with 
the experiments of Bayleigh and of Brace ou 
double refraction in moving bodies. The au- 
thor’s well-known electromagnetic equations 
for a moving system are derived, and the in- 
terpretation which haa been given to his re- 
sults by Einstein in the theory of relativity 
is clearly brought out. 

Even the non-mathematioal reader will not 
find unusual difficulty in reading this book. 
For the text itself is devoid of intricate mathe- 
matical proofs. Those who are interested in 
following through the analysis involved in the 
demonstrations of the formuUe employed in 
the text sre referred at the appropriate times 
to the mathematioal notea at the end of the 
book. Throughout, the reader meets with the 
usual clear methods of exposition so chatao- 


teristic of all the author’s writings. The book 
is m English and published by the firm of 
B. G. Tenbner, Leipzig. 

A. P. Wills 

Taachenluch fur Maihmaiiker und Fhy$iker. 
Unter Mitwirkung von Fii. Auebbaoh, 0, 
Kjrorp, H. Liebmaxx, E. WoLrroia, u. A. 
herausgegeben von Fei.ix Auerbach. 8vo, 
pp. xliv + fSO Leipzig und Berlin, Teub- 
ncr. 1909. 6 Marks. 

While the chemists, astronomers, engineers 
and other professional orders have long pos- 
sessed pocket manuals for handy reference, a 
similar convenience has not been provided for 
mathematicians and physicists. The present 
little volume supplies this want m a consid- 
erable degree, and compresses into a small 
apace a remarkable mass of useful informa- 
tion. The “ Tasohenbuch ” will be issued an- 
nually, with constant variation of subjects 
treated so as to cover eventually as wide a 
range ns may be desirable. The first volume, 
for 1909, has been delayed by oiroumBtanecs 
incident to a new undertaking, but future is- 
sues arc expected to appear early in each year. 

A brief notice of Kelvin’s work, accom- 
panied by a portrait, opens the volume. There 
follow a calendar for the year 1909, several 
useful tables of astronomical, geographical 
and other constants, and four-placo tables of 
logarithms, trigonometric and hyperbolic 
functions, squares and Bessel functions. 
These conclude the introduction, pages i-xliv. 
The body of the manual is divided between 
Mathematics, pages 1-1 80; Mechanics, pages 
101-203; Physics, pages 204-860, and General 
Chemistry, pages 361-360. Later come lists 
of mathematical and physical journals and of 
recent publications, a necrology, the roll of 
teachere in the higher German institutions of 
learning and a good index of the volume. 

Subjecte reserved for treatment in later is- 
sues are indicated in the text. Under Mathe- 
matics are at present included the fundamen- 
tals of arithmetic, theory of numbers, algebra, 
determinants, theory of groups, infinite series, 
differential apd integral calculus, definite 
integrals, differential equations, calculus of 
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variations, theory of functions, elliptic func- 
tiouB, geometry and trigonometry, analytic 
geometry of plane and space, differential 
geometry, probahilitics, calculus of errors, 
(luaternions and vector analysis. Under each 
of these and other topics is a brief summary 
of the subject, often containing items that are 
not elsewhere so easily found. 

Mechanics and Physics cover a wide range; 
Lagrange’s equations, spherical harmonica, 
graphical statics, work and energy, li,vdrody- 
naiiiicB, elasticity, heat, sound, light, electric 
units, laws and measurements, electromagnet- 
isiii, induction, hysteresis. Maxwell’s theory, 
etc Nmneraus tables accompany the text. 

In arrangement and style the “ Taschen- 
bucli ’ reminds one of Pascal’s *' Kepertonum 
of Higher Mathematics.” It is, however, only 
about one third as large, and in mathematical 
content only one ninth All references have 
been excluded under the heavy compression. 
Put every ihathematiflian and physicist will 
find it a useful book to have about, for it will 
often save searching through a library for an 
elusive item F. N. Cole 

Verolekhende Anatomie der Wirheltiere. Dr. 
lloBEHT WiFWiRSHEW. Seventh edition. 
Pp. 636, 476 figures, one plate. Jena, 
Gustav Fischer. 1909. 

The rapid growth of this book, which now 
contains nearly a thousand pages and costs 
between five and six dollars, has transformed 
It from a text-book into a reference work. As' 
such it will without doubt be as indispensable 
as in previous editions. It retains, however, 
much the same character as before. 

It is pleasing to an American to note the 
largo recognition of American work, but one 
regrets that in one or more instances the facts 
arc recorded m footnotes only. 

The text is brought up to date by the addi- 
tion of new material on almost every page 
and certain sections are essentially rewritten, 
as for example, the disoussion of the lym- 
phatic system, which is more than twice as 
large as before. The chapter upon the skull 
has grown the most owing to a large degree 
to the introduction of more figures of chon- 


drocrania. The aection upon myology ought, 
it seems to the writer, to have received more 
attention than it has had.' The aubaection 
upon the electrical organs certainly ought to 
have been rewritten so as to embody recent 
discoveries. The sections upon the central 
nervous syatem, sense organs and the respira- 
tory system have expanded about equally. 
The disenssion of the peripheral nervous ays- 
tem is but slightly longer, but it has been 
largely rewritten and is greatly improved. 

The sixty new figures are well chosen. A 
considerable number of illustrations which 
have appeared In several editions could well 
be dispensed with, and the printing of many 
of the old figures in colurs bus added little if 
at all to the usefulness or beauty of the book. 

The bibliography has been thoroughly re- 
vised, a very large number of now titles have 
been added, and, owing to the omission of 
many of the older or less important titles, 
there lia.s been only a small increase in sise. 
This edition can be heartily commended. 

LeOXABD W. 'WlIiI.lAMB 

Lectures on the Experimental Psychology of 
the Thought-Processes. By Edwabd Bbad- 
KOBD Titcheneb. New Fork, The Maemil- 
lan Company. 1906. Pp. xi -f 318. 

In these lectures, originally delivered at the 
University of Illinois in the spring of 1909, 
and now published with an appendix contain- 
ing valuable notes and references, Professor 
Titchener presents a resumfi and criticism of 

mental psychology— an attempt to extend the 
experimental method to the processes of think- 
ing. The-extended series of articles which are 
chiefly considered — though oontributions by 
other psychologists receive due notice— have 
emanated from the pupils and colleagues of 
Professor Kiilpe at Wurzburg. The principal 
names are Marbe, Watt, Ach, Messer and 
Biihler, and the dates run from 1901 to 1908. 
Many other writers, whose work or views bear 
on the problem, are considered in the notes or 
in the two Introductory lectures. 

Tha early experimental payohologiata con- 
sidered the higher intellectual processes toe 
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oomplei for experimental control, and it 
ia of interest to discorer whether this early 
judgment is now superseiled, and whether, 
quite apart from results, a method has been 
devised for experimenting on thought. The 
method now suggested is certainly direct and 
obvious. The person whose mental proceesea 
are to be observed is given a problem to solve; 
in some experiments the problem has been of 
the easiest, in others it has demandod careful 
attention; but in all cases it has been such 
that a solution could bo reached in a few sec- 
onds, at the end of which time the thinker is 
required to describe what had passed through 
his mind m the process of solution. It is es- 
sential to the method that tho ssnic general 
sort of problem bo set many times in succes- 
sion, and that the preliminary consciousness 
intervening between the signal “Ready I” and 
tho propounding of the particular problem 
should bo described, as well as the conscious- 
ness transpiring between tho propounding of 
the problem and tho attainment of the solution. 
Whatever else may be said of the method, it 
has at least produceil a large mass of data re- 
garding matters which had previously been the 
subject of only casual observation. The 
method has been sharply criticised by no less 
an authority than Wundt, on the ground that 
it does not fulfil the essential requirement of 
experimental observation. In a proper experi- 
ment, as Wundt says, the observer knows be- 
forehand exactly where his attention must be 
directed ; the field of observation is narrowed, 
and the observation is consequently more 
minute and accurate than in ordinary cir- 
oumstanooe. In this new work, however, the 
observer, who it also the person experimented 
on, does not know beforehand exactly what lie 
has to observe, and, besides, must devote his 
attention first of all to the solution of his 
problem, and only secondarily to the observa- 
tions which are desired. With this line of 
oritioism, which is evidently the old, familiar 
objection to introspection in general, our au- 
tiior seems not to agree. He regards the woik 
so far done as a promising beginning, except 
that too muoh haa been attempted at once, and 
that some of the experimenters have been eon- 


tented with observations on wliat the thought 
wea about, instead of insisting on a descrip- 
tion of the thought as a mere conscious fact. 

As to the results of this work, one at least 
has been gamed, and ia freely admitted by 
Professor Titchencr. It will be remembered 
that the problems set in any one series were 
of one general nature, which was understood 
beforehand. The thinker becomes adjusted to 
this general task, as is shown by tho fact that 
the propounding of the particular problem is 
usually followed promptly by a course of 
thought leading to or towards the solution, to 
tho exclusion of iiuiiicrous other associations 
which might otherwise bo recalled by the 
words, etc., used m putting tbe problem. The 
preliminary adjustment limits or directs tho 
play of association. Yet, usually, no con- 
sciousness of the nature of the tusk eaii be de- 
tected in the interval between the setting of 
tho particular problem and the reaching of the 
solution. What consciousness there is of the 
nature of the task comes in the preliminary 
period, after the ready-signal ; and, even here, 
as the series of similar problems progresses 
and the task becomes familiar, the coiisoioua- 
nesa of it tends to bo reduced, and finally to 
disappear, thougii the adjustment to the task 
is all the time improving. This result is val- 
uable both as illustrating the relation of con- 
aciousiiess to mental fuiictinii, and as indi- 
cating a dynamic factor in thought. In both 
respects, the result is not entirely new, having 
been foreshadowed, in another field, by con- 
clusions of some of tlio early students of re- 
action times (Rxuer, Cattell, Lange) ; but it 
has now received a much wider extension. 

Another curious result is the frequent oc- 
currence, in these experiments, of states of 
mind in which one is clearly aware of tho 
task in hand, or of the solution, or of some 
other fact, but is unable to detect any image 
or sensation, or anything which can be de- 
scribed except aa the “ thought of ” so and so, 
or the “ knowledge that ” so and so. Some of 
tbe experimenters, particularly Biihler and 
•the present reviewer, have been content to re- 
gard thia deicription adequate, and to oon- 
clude that euoh “thoughts” were elements of , 
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consciousneaa, irreducible to complexes of sen- 
sations and images, and of a kind hitherto 
unrecognized by most psychologists. Onr au- 
thor disbelieves altogether in the elementary 
character of such thoughts ; he cinphasizos the 
crudeness of the methods employed, and be- 
lieves that more refined study will probably 
reveal vestiges of images and sensations of 
bodily attitudes, as oomiiononts of what has 
been called imagoless or non-sensorial thought 
In addition to its main purpose, the book is 
valuable as throwing a clearer light than any 
of his previous writings on the author’s guid- 
ing principles in psychologizing. 

K. S. 'Woodworth 

CoLUMniA UKivEEsnr 


BOMK SUOOESnO.VS FOR TRE BTVDY OF 
COMETS' 

Comets are, probably, the most mysterious 
of all celestial objects. Whence they come; 
whither they go, when they leave forever; 
where they gather fresh material, if they do, 
and how; their mechanical structure; the 
forces that commonly bind them togetlier; the 
other forces that sometimes tear them apart; 
the origin of the curious knots, twists and 
streaks in their tails; and why it is that they 
are self-luminous, are among the things con- 
cerning comets we should like to know, but 
which, at present, no physicist and no as- 
tronomer can tell us. 

It is but natural therefore that the return 
and near approach of Halley’s comet should 
arouse unusual interest and activity in the 
study of these strange objects, for it is bring- 
ing us a rare chance, especially if, aa seems 
likely, the earth should pass through its tail, 
of learning much that we would like to know 
in regard to comets and their accompanying 

’ Ibis paper was prepared at the request of the 
comet eommittee of the Astronomical and Aatro- 
physieal Society of America for inclusion In its 
circular respecting obierrations of Halley’s eomet. 
Through causes for whieh its author is hi no way 
responsible it did not reach its desiinathm in 
time to be to used and the eommittee now leeke 
to give it publicity through the pegee of Science 
and such other journals as may choose to repro- 
duce it. 


phenomena. But to make such a study most 
efficient it is necessary to consider what phe- 
nomena may possibly he expected, and how 
they can be observed. 

These form two distinct groups, namely: 
(1) celestial, astrophysical in the main; (3) 
terreetriol, chiefly meteorological. Among the 
former are : 

(o) dross Appearances.— Thh includes all 
distinctive markings, such as bright patches; 
streaks, both straight and twisted; number, 
direction and shape of tails; time and manner 
of begiiming and ending of tails, and any 
other ench phenomenon as may present itself 
to the obeerver. A photographic record, as 
nearly as practicable continuous, should be 
taken of these phenomena for future study, 
but it would be well to supplement the photo- 
graphs by numerous eye observations. 

Any one expecting to do work of this nature, 
and there are many observatories adequately 
equipped for it, would do well to consult Pro- 
fessor E. E. Barnard, of the Yerkea Observa- 
tory, either directly or through hie papers on 

(ii) iSpecfrum.— 'Visual and plwtographio 
analysis of the light should be applied to the 
oomet in detail— to the jets and envelopes in 
and about the head, to the stroaks in the tail 
and to all portions bright enough to yield 

Such a program, while of decided value, can 
not profitably be undertaken except by those 
obeervatories especially well equipped for this 
aort of work. 

(c) Felarimiion , — ^It is known that the light 
of comets, is polarized to some extent, from 
which it is inferred that a part of their lumin- 
osity ia due to reflected sunlight, but this 
phenomenon needs further examination, and, 
in particular, separation from sky polariza- 
tion. It would be well to compere the polar- 
ization of that part of the comet where a Tight 
angle exists between the directions from it to 
the sun and the earth, respectively, with the 
polarization of other portions. If thepartieles 
of the oomet are small in size, oomparsd with 
the cube of an average wave-length of light, 
then, aa Rayleigh has shown, there will be 
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muked polaiuation that ie a maximum in o 
direction at right anglea to the incident radia- 
tion. It is true that we have in the turning 
of the tail always away from the aun strong 
eyidence (since this is due, we believe, to light- 
pressure) of the minute size of the luminous 
particles; but, nevertheless, such evidence as 
the phenomena of polarization can give on this 
point ie worth having. 

It would also be desirable to determine the 
relative amount of reflected to intrinsic light, 
though the method of accurately doing this is 

Polarization work can be done with any 
refracting telescope of large light-gathering 
power. A reflecting telescope could not be 
used for this purpose because of the polariza- 
tion effects that it itself would introduce. 

(d) Ltghi-fiuctuaiion . — It is well known 
that the light of comets often varies irregu- 
larly and without obvious cause. These varia- 
tions should be studied in connection with the 
formation of jets and envelopes, and especially 
observed to see where the changes in brilliancy 
have their origin and how rapidly they spread 
to other parts. 

The position and size of sun spota, and other 
solar phenomena, should also be observed and 
studied in connection with the light changes. 
Evidently the luminescence of comets is, in 
some way, largely dependent upon the aun, 
and it has been claimed that it is greatest 
during periods of sun-spot maxima. If so, 
then it may change with the size and orienta- 
tion of the spots. At any rate, this is a phe- 
nomenon that can easily and, perhaps, profit- 
ably be studied with the aid of oven a very 
modest equipment. 

All the above phenomena can be observed at 
any time the comet is brightly visible, but 
there are a number of other phenomena which 
possibly may appear or be modifled during the 
passage of the earth through its tail, if, for- 
tunately, such an occurrence should happen, 
and which, therefore, ought to be cardnlly 
watched at that time. These form the second 
or terrestrial group, above mentioned, some of • 
which are; 

1. Slecirical Potential.— la reality it is the 


difference between the electrical potentials of 
two points a given vertical distance apart in 
the atmosphere that is here referred to. This 
would be modified by the bringing of an elec- 
trical charge from some extraneous source to 
the atmosphere, and, conceivably, might there- 
fore help to give some idea of the electrical 
condition of that part of a comet’s tail through 
which we happened to pass. But, as the elec- 
trical state of the atmosphere changes so 
greatly from place to idoce and from day to 
day, it does not seem that observations of this 
nature can afford much definite information. 

2. Almoephenc CondvMivity — This comes, 
essentially, to the same thing as the ionization 
of the atmosphere, and would bo modified by 
the entrance into the air of charged particles 
or other ionizing agents. 

Like the electric potential of the air this too 
is subject, ordinarily, to such changes that, 
seemingly, no trustworthy inference in regard 
to the electrical condition of a comet’s tail, 
should we pass through one, could be drawn 
from such observations. 

However, if any one, not entirely familiar 
with them, wislies to take up either or both of 
these hues of work he will find Qockel, “ Die 
Luftelektrizitiit,” a good guide. 

8. Damping of Dleetrical Waves.— It is well 
known that the distance a wireless message 
can be received changes irregularly, owing, 
presumably, to the intensity and distribution 
of the ionization of the atmosphere. The ease 
or difiioulty of transmitting wiroloss messages, 
especially over the ocean, say from San Fran- 
cisco to Honolulu, might, therefore, give some 
hint about the electrical state and the ionizing 
action of the material of a comet’s tail through 
which the earth at that time might chance to 
be passing. Probably the hint would not be a 
very distinct one, but observations of this 
phenomenon seem to the author much more 
promising of results than do those of either 
the potential or the conductivity of the 
atmosphere. 

4. Sarfh Currents . — A marked change in 
the electrical condition of the atmosphere is 
Hkeiy to lead to -earth currents of greater or 
less magnitude. It might therefore be well to 
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request tolegrapb end telephone companies to 
report any such disturbances as may occur 
during our passage through the comet, should 
this happen. However, such currents should 
be considered only in connection with other 
phenomena, since alone they can have but 
little moaning. 

6. Diurnal Yariahon of the Earth’e Mag- 
netism. — It has been known for a long time 
that there is regularly both a diurnal and a 
semidiurnal variation in all the elements of 
terrestrial magnetism; and it has been shown 
by Schuster' that the origin of these daily dis- 
turbances is outside the surface of the earth. 
The origin of this variation is, probably, the 
I'oueault currents caused by the sweep of the 
ionized, and therefore conducting, air across 
the lines of magnetic force. The more ion- 
ized, or the better conducting the air, other 
things being equal, the greater these currents 
and, if this theory is correct, the greater the 
resulting diurnal variation in the records ob- 
tained at magnetic observatories. 

If then the particles of a comet’s tail are 
higlily electrified, or should in any way pro- 
duce, on our coming into them, an ionizing 
action on the atmosphere, there must result 
corresponding changes in the diurnal varia- 
tions. The action of the cometary particles, 
presumably, would be on the outer layers of 
the atmosphere where any change in the con- 
ductivity is moat effective. Also since, in 
general, the winds increase with latitude .and 
the lines of magnetic force become more con- 
centrated and more nearly vertical, therefore 
any change in the diurnal variation, especially 
of the declination, that may be due to the 
action of a comet's tail probably would bo 
most marked in the higher latitudes. 

It seems, therefore, that it would be espe- 
cially well to study and compare tho diurnal 
variations obtained at the many excellent 
magnetic observatories just before, during and 
just after the coming passage of the earth 
through the tail of Halley’s comet— assuming, 
of course, this event to take place. 

6. Auroral Ditplags. — Auroras serve os 

■m. Tram., A, Vol. 180, p. MI, 18*8i Vol. 
208, Fp. 108-204, 1908. 


gather delicate indicators of the electrical 
state of the outer atmosphere, and therefore 
should be carefully watched for and minutdy 
noted during a continuous period of several 
days equally overlapping the supposed epoch 
of our intersection with the material of the 

7. Line and Band Absorption. — The atmos- 
pheric absorption lines and bands furnish 
about the best means we have for detecting 
changes in tho composition of the atmosphere, 
especially of the outer portions. Therefore it 
may be desirable to compare the atmospheric 
lines and bands during the passage of the 
earth across the comet’s tail with the lines and 
bands obtained at other times. 

If the electrification of the outer air is 
materially changed during this passage there 
may result a corresponding temporary change 
in the amount of ozone m that region, that 
perhaps could best be detected through the 
great ozone absorption band' at wave-lengths 
to lOp. 

8. Atmospheric Transmission. — In reducing 
the data obtained with integrating pyrheli- 
ometers it is customary to use, with certain 
corrections, the simple Bouguer equation, 

in which I is the observed solar intensity 
through the air mass m, /, the intensity out- 
side the atmosphere, and a the coefficient of 
transmission. This latter varies from day to 
day, but, assuming it to remain constant for a 
few hours, can be determined by observations 
taken with different values of m, or, as Kim- 
balT has shown, by a single observation of the 
intensity, together with a simultaneous meas- 
urement of sky polarization. 

Since a is such a variable quantity its de- 
termination while, perhaps, of some value in 
this connection, can not be regarded os very 
promising of definite information conoeming 
the material of a comet through which we 
might be passing. 

9. Meteoric Trails.— Since tho particles eom- 

•Angstrtm, Arkio far Matematik, Astronomie 

ooh Ffsik, 1, 398, 1904. 

'Mount Weather SuUetin, 2, pp. Sfi-OS, 1909. 
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$a«ing the toil of e comet preaumabl? are 
(jlUpMaively minute, any meteoric trails they 
produce on coming in contact vith the 
ifinosphere must he small. However, it would 
^ well, at the proper time, to watch for them 
with a telescope pointed nearly vertically and 
focused for a distance of from 100 to 150 
miles. Presumably only faint scintillations, 
probably entirely too faint to be seen, need be 
eipected, but only by such observations can 
we know definitely just what does or does not 
take place. 

,J0. Biahop’s Bing . — After tlie explosion of 
Srakatoa, and also after that of Mount Pel6, a 
faint reddish brown ring of the coronal type 
was seen about the sun Its inner radius was 
about 12', and its outer approximately 22°. 
It was due, almost certainly, in both cases, to 
finely divided matter thrown up to great alti- 
tudes and from there spread widely over the 
earth. The mean radius of these particles, 
assuming them spherical in shape, has been 
calculated to be about equal to the largest 
visible wave-length. They were therefore ex- 
cessively minute, and it is possible that after 
passing through the tail of a comet something 
of this kind may be seen ; at any rate, careful 
observation should be made for it, after such 
an event, by those of exceptionally sensitive 
eyes. Such observations are best made with 
the sun hidden behind an opaque object. 

11. Color of the Sun.— The color of the sun, 
as is well known, depends upon the sise and 
number of solid or liquid particles through 
which it is seen, and therefore may, pos- 
sibly, be temporarily modified on our passing 
through a comet’s tail. 

12. Aimapheric Polaruation . — This phe- 
nomenon depends mainly upon the scattering 
of sunlight by any minute particles in the 
atmosphere. The percentage of the polarised 
to the total sky light at any part of the sky, 
say where the polarisation is a maximum, or 
90° from the sun on the vertical circle passing 
through it, is a function of the .dust content 
of the air. This percentage therefore should 
be carefully noted during our supposed coming 
passage through the tail of Halley’s comet, aa' 
•hould also the positions of the eo-called neu- 


tral points of Arago, Babinct and Brewster — 
the first eepecially, as it is the easiest observed 
and moat accurately determined. 

It might also be advisable to observe the 
polarisation percentage of different colors, by 
the aid of suitable screens, since this depends 
upon the sise of the particles that scatter the 
light. 

13. Twilight Pbcnomcno.— Twilight colors, 
and the gamut of changes through which they 
run, clearly aro dependent upon the dust con- 
tent of the atmosphere, ns was strikingly evi- 
dent after the eruption of Krakatoa, and 
therefore might, possibly, afford some informa- 
tion in regard to the tail of any comet through 
which the earth may puss. 

14. Luminous Clouds —After tiie eruption 
of Krakatoa there was seen for many years, 
but only in latitudes of 45° or more, faintly 
luminous clouds of, seemingly, great altitudes. 

It is not at all certain that these so-called 
clouds were due in the least to the volcanic 
eruption; but still they should be closely 
looked for at the time of and after our pas- 
sage through a comet’s tail, smee they might 
be modified by tlio material thus picked up. 

15. Number of Dust Pariirlea in the Atr . — 
The number of dust particles, especially in the 
outer portions of the atmosphere, may be 
greatly increased by the passage of tlie earth 
through the tail of a comet. Therefore it 
would he well to count tlie particles of dust 
per cubic centimeter say of air on the tops of 
high mountains, and in eampies obtained by 
sounding balloons, before and just after the 
time of our entrance into the tail of Halley’s 
comet. 

16. Zodiacal Light , — While our knowledge 
of the zodiacal light, of the nature and loca- 
tion of the material to which it is due, and 
how this material is rendered luminous, is 
practically nil, it seems quite possible that its 
real or apparent brilliancy may be greater 
daring our passage through even so rare a 
aubstonoe as the tail of a comet Therefore 
the details of this phenomenon too should be 
recorded, at the proper time, by those so situ- 
ated as to observe it to good advantage. 

17. Gfegenscilstn. — But little is known of the 
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cause OT location, except in direction, of the 
gegenschetn, but it seems not improbable that 
it may be more distinctly visible during the 
passage of the earth through the luminous 
particles of a comet’s tail, end therefore it 
should be studied, at the proper time, with 
the greatest care by those in the habit of ob- 
serviug it. 

18. The Auroral Line. — Arrhenius' says: 

Whichever way we turn the speelroscope on a 
very clear night, especially in the tropics, we 
observe this peculiar green line. (The so called 
auroral line.) It was formerly considered to be 
charactenstic of the lodlaoal light, hut on a 
closer examination it lias been traced all over the 
sky, even where the rodiaoal light could not be 
observed. 

Evidently the source of this line is not defi- 
nitely known, but, conceivably, it may be ren- 
dered more brilliant by the passage of the 
earth tlirough the tail of a comet, and there- 
fore it would be well for some favorably 
situated observer carefully to measure its 
brilliancy on several consecutive nights, so 
selected as symmetrically to overlap the calcu- 
lated date of our supposed passage through the 
tail of Ilalley’B comet. 

The most promising, in this connection, of 
the above phenomena are, in the author’s 
opinion, those designated as a, h, e, d, 6, 6, 
9, 10, 13, 16 and 17. 

The above is not claimed as a complete list 
of the phenomena that may he associated with 
a comet, hut it is hoped that they, together 
with others that they may suggest, will soon 
give us a better understanding of comets in 
general and of Halley’s in particular. 

W. J. HuUPHttETS 

Mount Weatiieb OnsEavATOBT, 

DnuEMonr, Va 

SPECIAL ARTICLES 

SOME LONO-PEBIOD BEVIATIONS OF THE HOEIZONTAL 
PEIfPOLUMS AT THE IIABVAED SEI8MO- 
CRAPHIC 8TATIOS 

The studies of Omori, Milne, Denison and 
many others, on the movements of horlEontal 
pendulums due to other than eeiamlo or 

•“Worlds in the Making.” p. 116 


microseiamic causes, suggested a similar 
study of the movements shown by the pair «( 
Bosch-Omori instruments at the Harvard ata- 
tion. These pendulums, which stand at rigltt 
angles to each other on the meridian and par- 
allel of the station, record through amall 
tracers on sheets of smoked paper carried by 
drums that complete a revolution once in an 
hour. The drums travel laterally, causing 
each hour’s record to appear as a single line 

spaced about an eighth of an inch from its 

neighbor on either hand. A complete day's 
record, undisturbed by seismic or other move- 
menta, appears as a series of twenty-four 
parallel lines. Any long-period deviations of 
the pendulums, therefore, are shown by a 
crowding of these lines toward one side of the 
slieet or the other. 

The atudy was made to determine whether 
or not Bolar or cyclonic and anticyclonic con- 
ditions affect the pendulums, as has been 
suggested Lack of time prohibited an investi- 
gation of tidal and other effects, except so fat 
as to prove them entirely subordinate to the 
main controls. The records were examined 
for the months of April, May, October, No- 
vember and December, 1908. The pendulum 
standing on the meridian of the station (the 
east-west component, so-called) is most sensi- 
tive, in the matter of long, non-periodic move- 
ments, to forces applied due east or west of the 
station. The same is true of the north-south 
component ill reference to forces applied on 
• the north or south. 

Two types of deflection nro shown by each 
component : 

The E.-W. Component: Type 7.— A diurnal 
deflection. This iq indicated by a more or less 
strong tendency of the pendulum to move east 
during the forenoon and west later in the day. 
It begins about sunrise, the more or less steady 
eaeterly travel dying out about noon and later 
becoming a westerly travel which often lasts 
well into the night. This type of deflection 
never persists from one twenty-four hours into 
the next; it occurs only on days when the sun 
shines, and is best shown on the least cloudy 
days. When the diurnal quality of the ther- 

mograph curve is most marked, the pendulum 
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filiMt'the itrongBSt diurnal deflection. Some The N.-8. Component; Tj/pe 1 . — A diurnal 
ldil#Kif aolar control eeeine neceaaary to ex- deflection This is indicated by a more or lesa 
pUMl^theae movomente. The method of its strong tendency of the pendulum to move 
a4l|Mi has not bean made out. south daring the forenoon, and north later in 

Type 2. — Correlation of the moyementa of the day It is much less clearly shown than 
the pendulum with the movements of areas of the diurnal of the E.-W. component, and is 


loss and high barometric 
TTaited States and southen 
ioliniate relation between 
(l»0tction of the E.-W. 
WllRi an area of low preasi 



wiSrtSl'ly or southwesterly direction from the 
etoCialt. Tlie cyclone may be even 1,500 or 
nM|»'inilea away when the deflection begins. 
ZltB time of beginning seems to depend partly 
on the movemente of a high-pressure center to 
the east, though such a relation can not be 
definitely worked out until more complete 
loMiwledgc of conditions over the Atlantic 
Qbean is available. There appears to be at 
least H general relation between the amount 
of pressure at the center of the cyclone, the 
ana covered by it, the rapidity of its move- 
aHRt, and the time of beginning and the 
rapidity of easterly travel of the pendulum. 
As the depression moves east or northeast, the 
pendulum also moves toward the east until the 
cyclone is nearly over the station, and as the 
depression passes off the coast, tlie pendulum 
Iwgins to travel toward the west. Inspection 
of the current weather map ahows on area of 
high pressure, or one of less intense low prea- 
sure, than that which caused the deflection, 
to be approaching easterly in the western 
quadrant. As the antioycluiie comes nearer, 
the westerly travel usually increases in rapid- 
ity. When the center is approximately over 
the station, the direction of travel is revereod 
and the cycle repeated. These deflections 
occupy any length of time, dependent wholly 
on the time taken for the passage of the oy- 
clone or anticyclone. They often begin many 
hours before the barometer indicates the ap- 
proach of minima or maxima. They do not go 
on uninterruptedly; there arc countless minor 
variations the causes of which it is as yet im- 
poaaible to determine. The diurnal deflection 
is superimposed on these longer, non-periodie 
defleetions. 


tion. They are somewhat less frequent, and 
usually much less marked, and their period of 
maximum activity is nearly always much 
shorter than is the case with the deflections 
of the E-W. component, This is apparently 
due to the parallelism of the N.-S. component 
to the mean cyclonic and anticyclonio traoka. 
The approach of a high from the northwest 
and Its passage north of tlie station, or the 
approach of a low from the south or south- 
west and its passage south, is accompanied by 
a northward deflection of the pendulum. This 
reaches ita maximum when the pressure gra- 
dient runs due north, and becomes a southerly 
deflection when pressure conditions are re- 
versed. Often interrupting -these deflections 
arc temporary movements for a few hours in 
a contrary direction, followed by the renewal 
of the long-period travel. These variations 
do not affect the general tendency, and their 
causes have not been made out The diurnal 
deflection is auporirappsed on these longer, 
non-periodic defleetions. 

The summary presented in the table below 
showe for each component the per cents of 
cases (on the basis of numbers of days out of 
the total) in which the particular deflection 
occurred. A more desirable basis would be 
units by oyclonee and anticyclones; but the 
variability of the time taken for the passage of 
these areas by the station, their complex dis- 
tributions, and the impossibility of evaluating 
the eharo that each has in producing a given 
deflection, makes it impracticable to deter- 
mine the limita of any one unit. The per 
-cents, of movements from lows toward highs 
are considerably smaller than they would be 
if computed on the latter basis, for they take 
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account of temporary reveraala in de6ection 
which ere lost eight of in the general deflec- 
tions lasting for an indefinite iwriod. 




N-SC. 

apgneot 


Deflection 

from 

Defie^on j 

XiX 1 


October 

Noveiuber 

December. 

70 0 ^ 
95 2 

83 3 

1 100 0 

3Q.(I% 

48 

53 

0^0 j 

69 5 

62 6 1 

857 

45.0% 

30.6 

87.5 

22.3 

14 3 

M^n . . 

! 116 

09 0 1 

1 s’lX” 


It will bo noticed that the pendulums show 
greater response to pressure conditions daring 
the fall and winter mouths than during the 
spring months. This is to he expected, inas- 
much as barometric maxima and minima are 
best developed during fall and winter. The 
records for the summer months were not ex- 
amined critically on this account. The study 
thus far has been entirely qualitative ; quanti- 
tative work has been found unsatisfactory 
owing to the lack of a recording device which 
shall obviate the running together of the 
hourly linos at the very frequent times of ex- 
treme deflection. 

The causes of the movements here described 
are obscure. Many suggestions regarding the 
causes of similar movements elsewhere have 
been made, but no one of them is corroborated 
as yet by siiffleicntly wide-spread observation, • 
to warrant its being fully accepted. It would 
seem that causes which may be operative over 
long distances must be assumed, for the 
pendulums at Cambrhlge show diatinct move- 
ments in sympathy with barometric maxima 
and minima when these are still very far dis- 
tant from the station. 

The possibility of using horizontal pendu- 
lums in forecasting on windward coasts has 
been suggested by Mr. F. Napier Denison, of 
the Meteorological Office at Victoria, B, C. 
If, as in the case of the Harvard station, hori- 
zontal pendulums in general announce the ap- 
proach of yarioue pressure oonditions in 
advance of the barometer, the use of simple 


instruments of this type in situation* MM 
maps of weather conditions to windwtuAvare 
not available, might lead, especially la Ae 
latitudes of the prevailing westerly wind* and 
cyclonic storms, to valuable results. 

B. M. Vatout 

Hxbvabo Lsivebsitv 

A SIMPLE AND EFFICIENT LECTURE OALVUraH- 
ETEB ARIUNLEMENT 

In view of the extensive use to which lie 
lecture galvanometer is nowadays put in-pltTS- 
ical and other laboratories, I have bam in- 
duced to describe a particularly simple ar- 
rangement which has been thoroughly tntafl 
and whose performance leaves little to be <te- 

In this arrangement a Arm tripod, supported 
by a convenient shelf on one wall of the tao- 
ture room, carries a 90" arc lamp clamped Iqr 
a right-angle piece to its vertical rod. The 
lamp is mounted with the positive carbon 
vertical, and its luminous tip, the source of 
light, upiiermost. On a wall bracket a convei*- 
ing lens with its axis vertical is mounted 
about a meter above the are. The galvanom- 
eter, a D’Arsonval instrument with plane 
mirror, is mounted on a wall shelf with its 
mirror, A, about 0.4 meter above the lens and 
about 0.1 meter nearer the wall. A second 
and larger plane mirror, B, is mounted with 
universal adjustments at the edge of the gal- 
vanometer shelf. It is fixed vertically above 
the lens in a horizontal plane a little below A, 
A scale with 2-incb divisions is mounted 
horizontally near the top of the wall opposite 
the galvanometer about 9.6 meters away. The 
galvanometer terminals are permanently con- 
nected with binding posts on the lecture table. 

When the optical adjustments have been 
made, light from the tip of the positive car- 
bon, converged by the lens, falls upon the 
mirror B and then upon the minor A, whiob 
reflects it to the scale. At the center of 
the scale a round and brilliant image of the 
luminous carbon tip is formed. Focal ad- 
justments can be made by moving the lens 
vertically on its bracket, or the lamp vertically 
on its rod; and the position of the image on 
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th» imlfc-can be adjusted vith case and pte- 
oiridBlilltooving the tripod on ite sheK. With 
the laiM>nsed in my apparatus, vhich is 6 cm. 
in diflMtter, the range of the latter adjustment 

X)l|sj(alvanometcr mirror used here is it 
ineirdp diameter. The lamp can be operated 
witlit Either direct or alternating current, and 
thndMIce is so bright that it has never been 
neiwafiry to darken the room. The inexpcn- 
aive lamp of the type used here is provided 
widl isaaetallic hood, and with a pin hole and 
mica aaieen for adjusting the arc, which is 
oontidfed by band. As used in this arrange- 
maqit the edge of the hood is horizontal. 
WilSia the round image of the carbon tip is 
■hitrp enough for all ordinary purposes, read- 
ings being taken to tentlis of scale divisions, 
yat^M it is desired to make one edge of the 
imngo straight and perfectly steady, this can 
iMMloue simply by laying a bar of metal on the 
band and moving it partly over the carbon 
until the adjustment is correct. By using a 
lanpr mirror on the galvanometer a more 
bfittiant image could of course be obtained. 

The arrangement described above has been 
in use here for over a year. During the pre- 
ceding three years an automatic lamp with 
wtical carbons and an extra mirror were 
onad instead of the hand regulated 00° lamp, 
fhe second arrangement has proved to be 
more satisfactory than the first. An auto- 
matic 00° lamp would of eourso be still more 
oatisfaetoiy. 

8. J. Bsesett 

The rui.AjiE UimzBsiTY of Ish ibusa 

THE AMPHIBIA OP THE MAZON CHEEK 8HAI.ES 

Thebe have been but two species of Am- 
phibia recognized from the shalos which are 
exposed along blazon Creeh, Dlinois These 
two species are the remarkable reptilo-likc 
miorosaurian AmpAiiomus grandicept de- 
scribed in 1865 by Professor Cope and the 
salamander-like branchiosaurian described the 
past year by the writer under the name Mi- 
crerpelan caudatum. It is thus with consid- 
erable interest that the writer is able to an- 
nounce the discovery of seven additional species 


distributed in six additional genera. This 
new and considerable addition to the knowl- 
edge of the Mazon Creek fauns is made pos- 
sible through the courtesy of Drs. Sohuchert 
and Eaton, of Yale University, who very 
kindly placed at the writer's disposal the 
entire collection of Jfazon Creek Amphibia 
belonging to that institution. 

The material is rcprcscnlod by ten speci- 
mens, including the most perfect example of 
Amphihamus grandiceps so far seen. This 
specimen makes possible the verification of the 
author’a restoration of that form and the addi- 
tion of the lachia. The other specimens are 
undcscribed and represent a diverse fauna 
An additional species of the family Amphib- 
iimidtp is represented by a well-preserved an- 
terior half of a akeieton. Three additional 
branchiosaurian species are preserved One 
of these specios, represented by two specimens, 
is most remarkable for the preservation of the 
entire alimentary canal and a portion of the 
oviducts in both specimens. This on com- 
parison with living Amphibia proves to show 
close reaemhlanccs to the alimentary canal of 
an immature branchiate individual of Die- 
myctylua loroius Eachscholtz from a fresh- 
water iKind on Orcas Island in Puget Round. 
The other two speeiea ate remarkably like 
Branchiotauruy of Saxony, but differ in hav- 
ing an extremely elongate tail. 

Perhaps the mo.st interesting discovery in 
this new material is that of a primitive em- 
bolomorous amphibian of the order Temno- 
.spond.vlia. It is related to Crico(«» and may 
be placed in the family Cricotidai. It differs 
from Crieolus, however, in the form of the 
centrum and the relatively greater length of 
the component elements. The notochordal 
canal is widely open. A sixth species is 
founded on a fore limb which shows relation- 
ships to tho family Molgophids'. which has, 
so far, been known only from the Coal Meas- 
ures of Linton, Ohio. 

Our knowledge of the amphibian fauna of 
the Pennaylvanian up to tho present time 
would indicate that the forms had already 
developed into local groups which had few 
connecting types. We may regard the new 
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member of the Molgophids es one of theee The time of fixation muit be ohiwt; tuQlU- 
connecting t^pes. This localized specializa- wise maceration results. It should pnb^ly 

tion means that we must look into the Missis- not exceed four to six hours. The time of 

sippian and the Bevonian for the earliest of washing must also be comparatively brief, os 

the Amphibia in North America, as the foot long washing causes deterioration and frag- 

prints which have been discovered in these mentation of the material. QSnotktra an- 



The amphibian fauna of Mazon Creek at studies on animal spermatogenesis, and I see 

the present time may be regarded as repre- no reason why it should not become popular 

Rented by nine species which are members of also for various purposes in plant cytology, 

four orders and five families. The orders Its obvious advantages are (1) that, unlike 

ore - Branchiosauria, Miorosauria and Temno- oemic solutions, it leaves the tissues clear and 

spondylia. An additional fact of interest is transparent, (2) its penetration seems to be 

the discovery of osseous branchial arches in an very rapid, giving an oven and almost perfect 

imperfectly preserved specimen; the second fixation of the material, (3) it leaves the ^to- 

speoies from the Pennsylvanian in which these plasm and nuclei perfectly colorless, giyiag 

structures have been seen. This means the particularly clear and brilliant result* in 

presence of a fourth order of Amphibia in the staining chromatin and spindles when fol- 

Mason Creek shales. lowed by Heidenhain’s iron-hicmataxylin 

Roy L. Moodie stain. 

The Ukivkesity o> Kansas, Il_ JJ, Gatbe 

January 14, IGIO MiaeooBi Botanioai, GAaoEN 

A miNn rnmn KOa plant tissues TBB AUBRWiN SOCIETY OF SATVRALIBTB 

Mr experience with Bouin’s fluid as a fixing The American Society of Naturaliets met at 
material for certain plant tissues for cyto- the Harvard Medical School, Boeton, Mass., go 

logical work has been so satisfactory that I Wednesday, December 29, 1000. There were both 

take this opportunity of recommending it to "><>«!<« “d i^temoon sessions. The program 
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NUBlMr t«»3regetatiTe CheiriLcterB in the (Enoth- 
er»” (ItalHli). 

O. H, Shull: "The Inheritence of Sex in 

P. E, Lafe: “ ExpcrimcnU concerning the Be- 
verBloa «f Eomeeticated Races to the Wild Type.” 

W. 3. SdllmEin: " Mcndeliim Phenomena Inde- 
pendent of .de Vrieeinn Hypotheiee” 

C. B. D(([fcnport “ Some Coneeqnencee of Im- 
perfeet Doaiinance” 

J. Reiginrd “ Tlie Biological Meaning of Con- 
epicuoiuneae in Animals " (lantern). 

T. H. Jfimtgoinery ■ "Secondary Sexual Char- 
acten in Stiidere ” 

C. W. Btehe “Racket Formation in the Tail 
Feathers of the Mot-Mot,” 

E. M. Elst. " A Mendelian Interpretation of 
Variation that is Apparently Continuous ” 

W. L. Wwer ■ " Causes end Consequences of 
Varfabilitp in Alternative (Mendelian) Inherit- 
anoa in Biperimcnt and in Evolution” (lantern) 

W. A Castle- “On the Nature of Mendelian 

A. F. Shull- "The Artidclal Production of the 
PaithMOgenetio and Sexual Phases in the Life 
Cycle nf flydafina senia" (read by Professor T. 
H. Jfarganl. 

H, 8. Jennings “ E.xperlinental Evidence on 
the Efcctlveness of Selection." 

These were interesting discussions of some of 
thtr papers; but the program this year, unfortu- 
nalsfy, proved to be too crowded to permit of the 
pi;|per time allowance for this very desirable 


A new departure was the demonstration of 
spacimens, etc. This list also surely indicates 
^lat the naturaliata have selected a most prom- 
iping field of interest to all biologists. 

U. Dahlgren: Gross and niioroscopie prepara- 
tions of eleotrie tissues; also lantern slidea 

D. T. MaeDougal: Parasitism in plants. 

R. R. Oates: Lantern slides. 

A. M. Luts: Paintings, lanleru slides and miero- 
soopie preparations of (Enothbra. 

F. E. Luts; Specimens. 

W. J. Bpillman: Specimens. 

0. B. Davenport: Illustrations of inheritance of 


plumage oolor. 

J. Reighard: Colored photographs and trons- 


W. L. Tower; Oeneral demonstration arranged 
to illustrate phases of investigation now in prog- 
ress. (1) photographs, (2) specimens showing 
results. 

W. E. Castle: Specimens, 

H. S. Jennings. Diverse genotypes in Para- 


The Botanical Society of America left most of 
Wednesday morning free to the Naturalists, and 
the American Society of Zoologists adjourned 
early in the day. Thus good audiences were 
possible It seems probable that interest in the 
society will continue and grow, if the program is, 
in future, kept closely in touch with modern work 
of Bueh general importance to all biologists. This 
was, after all, the essential principle of the society 
in Its early years. 


The papers presented before the society will be 
published In The Amenean .Volurniisf, in a scries, 

The president’s address, on “ Chance or Purpoee 
in the Evolution of Adaptations,” was delivered 
at the dinner in (he Hotel Somerset, on the 
evening of the snnie day. This address is pub- 


Tlie following new members were elected: F. 
N. Balcli, Boston, Mass.; R 8. Breed, Allegheny 
College; R. Chambera, University of Toronto; H. 
Colton, University of Pennsylvania; W. W. 
Ford, Johns Hopkins Medical School, A. J, Gold- 
farh. New York; H. O Knbs, University of Penn- 
sylvania; A. Petrunkevitch, American Museum 
of Natural History; Q J. Simpson, Palmer, 111.; 
F M. Surface, University of Maine; C. B. Thomp- 
son, Wellesley College, 

Tlic officers elected lor the year 1910 are; 

Preetdeaf — ^Dr. D. T. MaeDougal, Carnegie In- 
stitution. 

VIoePnMmt and ohoirmon of the Eotlem 
8«(ion— Dr. H. S. Jennings, Johns Hopkins Uni- 

Treasarei^Dr. E. M. East, Bussey Institution, 
Boston, Mass. 

Bearetmy — Dr, C. R. Stoekard, Cornell Univer- 
sity Medical Bchool. 

jfemhers of BxecuUoo Council — Dr. Raymond 
Pearl, University of Maine, and Dr. F. Boas, 
Columbia University. H. MoE. Kirowxs, 
Beoretiuy for 1909 


slides. 
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TBB AMEBWAX 80CIET7 FOR PHARMA- , ternally but decreawd activity wh* thea* nlta 
COLOOT AND EXPERIMENTAL ’ were applied esterually, particularly* wall rouked 

TEERAFBVT1G8 after magnesium sulphate. 

This society, which wae organized at Baltimore, Behavior of Verlatn Arsentoal {and other) 
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OOCUTB alH) in ii^itonic solution Isotonic solutions Strophanthin is sot absorbed from the alimen- 
of urea causa a slight constriction of the blood tary canal of the rat, and the absorption is 

vessels of the frog, hypertonic solutiona of urea eatremely irregular in the cat and the dog, and 

and sodium ebtoride a dilation. Hypertonic solu- apparently so in man. 

tions of ureas sodium chloride and glucose in- further Sfudtes on ihc Infiucnoe of Alcohol on 
jeoted intravenously in cals and rabbits cause an Itompimium of Unne ■ W. Salakt (with 

increase in capdiac output and a vasodilatation of q jp Hijiklc). 

the intestinal and renal vessels. to 4 cc. of ethyl alcohol, diluled to 50 per 

The Biologmi and Chemiaal Aaaay of Ergot; H oc”*-. fed to dogs by mouth caused diminished 
C. Wood, JI. excretion of ioUl nitrogen, phonphateB, ohloriden, 

The method! used for determining the activity toUl sulphur, total and inorganic sulphates. Con- 

of ergot physiologically was based on the rise of JUgated eulphates and neutral sulphur were, on 

blood pressura, the average rise for ton minutes the contraiy, increased. 

after the injection being taken ae the phjuiolog- The Tometty of Oaffem- W. Salant (with J. B. 

ieal figures. Comparative tests itaving shown that RuBOEa} 

extract of ergot bears a close relation to Ihe of animaU Rabbits and guinpa-pips can stand 
pnyilological activity of the specimen, a method much larger doses than cats, dogs or pigeons, 

of chemical assay baaed on thia fact was mg- The toxic dose of ooirein by mouth in the rabbit 

gested. Th^body obtained by extracting the fiuld* « much greater than that given subcutaneously, 

extract wi(ih benaolo yields a nitrogenous body on Toxicity of calTem is greater when miected into 

prolongad shaking with dilute acids, which is the muscles, still greater when gi\on intravenously, 
highly active. Chronic intoxication with eaffein was induced by 

/nWMHon of the PanorcM; C. W. EuMtiuIia. aimmictretion of donci. inaulTlcicnt to induce 

The ppncrcatic rccrelion produced by cccrctin ‘“f* cymptoips and cau.od emaciation and loaa 
1» inhlbiled by the vano-conatncting action of «f ‘tnaglb. Slamtion diminished the rcaiatance 
adrunaliS, nicotine, pituitary oatract and strycli- caitcin. 

nine. When these drugs do not cause vaso con* Tolerance for Caffetn: W. Balant (with J B. 

atrietion they do not inhibit the pancreas After Rixoib) 
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who diaappwred at tho advent oj tha Indiana and 
thfi coyote man. The myths quoted referred to the 
acquisition of Are 

In the diecumion Drs. Fewkea, Bwanton and 
Hewitt quoted parallels from the Casa Grande, the 
Northern PaoiSo and the Iroquois, reepectivoly. 


dyed atarch grains, and he showed hiy» 
the very recent English single plate»<;inn>i|(*- 
pared and used. The lecture was pr<]%fl|^ itlsia- 
trated with very beautiful and 8trikiiif<pnHa^es 
of color photography, including some nio«t,ti«»ai*- 
able results with brilliant micro-photogi«i|^ 
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THE ABEBWAX ASSOCIATION FOR THE 
ADVASCEBENT OF SCIENCE 

PRINCIPLES OF PALEOaEOOBAPBF' 
INTBODHCTION 

The science of the geogrsphy of past 
geologic periods, which is sometimes known 
as paleogeography, is a young science that 
has all its future before it. It springs 
from several older sciences: geography, 
geology, meteorology and paleontology; 
and in its development it must rest upon 
their general principles. 

Paleogeography may be defined as the 
science of geography of all periods of the 
globe’s history since earth, air, and water 
assumed those states in which they now ex- 
ist. The science does not extend to any 
earlier state of the world. But from the 
time of the earliest lands, seas, and at- 
mosphere to the present, the sequence of 
geographic conditions comprises the facts 
of paleography. 

The science is very comprehensive. It 
includes not only the arrangement of con- 
tinents and oceans and their individual 
features, but also the topography of lands, 
the circulation of oceanic waters and of the 
atmosphere, the climate, and the distribu- 
tion of life, which were characteristic of 
the earth’s surface during any particular 
epoch. It must trace the changes in these 
features from epoch to epoch, and with the 
aid of all allied physical and biological 
sciences, paleogeography should search out 
the ultimate causes which actuate the de- 

*AddreM of vioe'preBldent and chairroan of 
•Seotion £ — Qoolog^ and Geography. American 
Aatodflilon foe th« Advanoemest of Selanoo, Bos' 


ton, Dacember 88, 1P09. 
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velopment of the earth's superficial forms 
and of the earth’s inhabitants. 

The science of geography, as it is com- 
monly understood, relates to a single geo- 
graphic condition, that of the present. 
There have been many others in the past. 

The present geographic condition or 
geography is peculiarly distinguished by 
large continents and high mountains, by 
extremes of polar cold; by great humidity 
of some regions and excessive aridity of 
others, and by corresponding diversities 
of faunas and floras. The geography of 
Quaternary time has been and is abnor- 
mally developed. 

The geographies of the past have been 
individual also; sometimes, though rarely, 
they have exhibited extreme characters, 
equal in diversity of conditions to the Qua- 
ternary period ; but as a rule extremes have 
been less pronounced and a nearer ap- 
proach to simplicity of features has pre- 
vailed. 

Could we at any past time have viewed 
the earth from without with an all- 
seeing eye, during any one epoch, we 
should have seen a single geography, a 
panorama. If we might have maintained 
our vigil from age to age during all her 
history as the globe, we would have ob- 
served the succession of geographies, a 
long procession. 

In that procession we would have seen 
moving forward the great lines of evolu- 
tion in the animate and inanimate world. 

Slowly rising in response to the work- 
ing of internal terrestrial forces, conti- 
nents have emerged from the waters. 
Wasted liy erosion they have in part been 
submerged again. Again they have risen 
and again sunk. The rhythm of their 
movement, the grand rhythm of the ^here, 
is timed to millions of yesrs. 

In comparison transient as the passing 
seasons of the year, mountain chains have 


grown under temporary though titatiis 
stresses of the orust, and have wasted under 
the rays of the sun and drops of niSn, 
Generation after generation of ranges has 
appeared, paused, and passed; incidents 
of the geographic procession, but integral 
features of it, obeying in time and place 
the law of its progress. 

Atmosphere and ocean, those fluent en- 
velopes of the sphere, have to outward ap- 
pearance been least changeable, but they 
also have changed. Their currents cir- 
cling westward against the revolving sphere 
and returning eastward, have adjusted 
their courses to the seas and lands. 
Subtly too the air and waters have been 
modified chemically as the entioal constit- 
uents of the air and the soluble salts ip 
the waters ran their changes in the labora- 
tory of land and sea. 

All of the changes suggested are linked 
in a chain of cause and effect, from eonti- 
nental movements to atmospheric circula- 
tion. Finally the evolution of living 
organisms is conditioned by them all. The 
life impulse, tending to develop new forms, 
has been helped or hindered by environ- 
ment. Favored by congenial and widening 
habitats, faunas have diversified, become 
enriched, have spread, and attained cosmo- 
politan range. Or restricted to narrowing 
uncongenial districts, they have lost by ex- 
tinction of the unadaptable elements and 
become limited to the surviving fittest. 
Had environment been unchanging, evolu- 
tion would have run its course chiefly ac- 
cording to the intrinsic infiuenoe of the 
life-principle, but since environment has 
ever been changing, adaptation to modified 
external influences has played a dominant 
rfile. 

The great procession of geographies, 
which has moved down the ages, has obeyed 
those laws of inorganic and organic eba^, 
which we recognise as the principles of 
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geography geology oceanography cbmat 
ology paleontology and evolution The 
principles of aatronomy physiea chemis- 
try and biology are also involved to the er 
tent that they enter into the development 
of geographic conditions 

Because paleogeography is thus compre 
hensive no one investigator can adequately 
solve its problems A group of students 
only can do the science justice In at- 
tempting this statement of its general prin 
oiples I do not fail to recognize the fact 
that it must bt incomplete and qualified by 
inadequate understanding of many of the 
branches of knowledge involved 

PBRUANEINCE OF OCEAN BASINS 

Oceanography is a science which as yet 
scarcely ventures over the threshold of the 
present upon the long vista of the paat hut 
the guidance of paleogeography leads that 
way From the study of ancient lands and 
epicontinental seas we are led directly to 
the recognition of ancient ocean hasuis it 
18 however particularly among European 
geologists, still a mooted question whether 
the hollows which the waters occupy, have 
constantly existed as hollows or may have 
been sites of continents which have now 
sunken in The evidence that the hollows 
have constantly existed is strong Upon 
It rests an assumption which must be 
either affirmed or denied there being no 
third condition, and which may he stated 
in the affirmative form as a prmoiple 

2 he great oce<m battni are permanent 
features of the earth’s surface and theg 
ham emsted where they now are, wfth 
moderate changes of outline, smoe the 
waters first gathered 

Thu concluaion rests upon three prmci 
pal facts 

The continents have never been snb- 
merged to oceanic depths and oonsequently 


can not have been replaced by deep hoi 
lows 

The ooeanie basins have always been of 
such capacity that they contained by far 
the larger part of the waters which have 
overflowed on the continents only as rela 
tively shallow epicontinental seas hence 
no considerahie part of the exutmg basins 
can ever have been occupied by land 
There is a relation between the intensity 
of gravity and the relative altitude of a 
continental or oceanic plateau which 
proves that the plateaus have assumed 
different altitnd s according to the densi 
ties of the subjacent material The trans- 
formation of a continent into an ocean 
basin or vice versa would require there- 
fore a change m density of an enormous 
volume of material and there is neither 
evidence nor explanation of such a change 
A few words may be said in support of 
these propositions but before doing so a 
dutinction sbiuld be made between the 
great ocean basins and those deep troughs 
which have from time to tune developed 
within continental plateaus and which 
Dana called geosynclines 
In their gencsu ocean basins and geo 
synclines may have been similar but in 
their dimensions histones and structural 
relations they are radically different 
I will not dwell on the great magnitude 
of the Atlantic or Pacific basins in compar 
ison with the Appalachian or Cordilleran 
geosynclines They need but be named 
The hutory of a geosynolme comprises 
a prolonged stage of submdenoe accora 
panied by more or less constant deposit of 
terrigenous or manna sediment and often 
a further stage of compression folding of 
strata and elevation as a mountain range 
The hutory of ocean basans does not ex 
hibrt a aunilar stage of subsidence within 
the eras of the geologic record, although 
the hollows have sometimes apparently 
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deepened enough to affect the extent of 
epicontinental seaa. And no ocean basin 
has been compressed, crumpled and raised, 
after the manner of the Appalachians or 

The atructural relations of geosynelinea 
are intra-continental, those of oceans are 
extra-continental. The geosynclme occu- 
pies a position among the positive conti- 
nental elements. The oceanic basins sepa- 
rate and surround continents. 

The distinction between geosynelinea 
and ocean basins is thus fundamental, and 
to reason from the history of the one to 
that of the other, as has sometimes been 
done, is necessarily misleading. 

This distinction noted, we may return to 
the proposition that the ocean basins have 
always been permanent since ocean waters 
gathered. 

The evidence is clear and unquestioned 
that marine waters have circulated and 
marine faunas have migrated from epi- 
continental seas of the eastern or western 
hemisphere to those of the other hemi- 
sphere, and they could only have done so 
across or around bodies of water occupying 
the sites of the present oceans. 

We have good reason to assume that the 
volume of oceanic waters has not changed 
materially from what it was at the incep- 
tion of existing conditions, it being appar- 
ently true that contributions from within 
the earth have been relatively small dur- 
ing geographic eras, and none being known 
from without. 

The ocean basins are now somewhat 
overfull ; they are not large enough to hold 
all the waters, which therefore extend 
over the margins of the continents. Dur- 
ing certain epochs of the past the waters 
have spread farther, the basins having 
then been less capacious ; again during eer- 
tain other epochs the waters have with- 
drawn Into deeper or wider basing. These 


variations have lain within narrow limits 
as compared with the total volume of the 
oceans, and they ’have occurred repeatedly, 
in alternation. Had a continent ever ex- 
isted in place of one of the ocean basins, 
it must on sinking to oceanic depths have 
produced a disturbance of these nicely ad- 
justed relations, of which the geologic 
record shows no trace; which must, how- 
ever, have been of such magnitude that it 
would have marked off an older era of 
small lands from a later one of great con- 
tinents. No such event has taken place, 
and no continent of oceanic extent has 
sunk to oceanic depths. 

This conclusion bears on the reoonstrue- 
tion of former continental extensions. If 
we accept the evidence that Appalachia 
formerly extended southeastward into the 
Atlantic, we must consider reasonable 
limits. It we erect a transatlantic land to 
connect Africa and South America, or 
postulate a Gondwana land from Africa 
to Australia, we must provide for the 
waters which such lands displace. The 
ocean basins and possible epicontinental 
seas are the only refuge for the waters 
which are thus hypothetically evicted, and 
their capacity may be overtaxed. * 

The capacity of a basin being affected 
.by changes in depth or width, it is obvi- 
ously possible to argue that narrower but 
deeper basina may formerly have contained 
the waters that are now held in wider and 
posmbly shgllowef ones. To a certain ex- 
tent this view may be entertained, but it 
has limits and they are close to present 
conditions. The average depth of nearly 
two thirds of the ocean’s basins below the 
continental plateaus is 4,000 meters or 
more. At this difference of altitude the 
weight of the continental column eruahes 
its base and creep ensues. The d^tb can 
not be materially increased without ocoa- 
sitmiug oorreapondiing qireading and low- 
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ering of the contiaental plateau, till the 
pnsent oondition of approximate iaostatic 
balance were reached. 

The postulate of isoatatic equilibrium 
among masses of unlike densities in the 
earth’s crust has recently been strongly 
supported by the work of Putnam* and 
Gilbert’ on gravity in the United States, 
of Hayford* on the deflection of the plumb 
line in the United States and of Hecter* on 
the attraction of gravity on the oceans. 

Hecker puts the general conclusion 
thus: 

It follows that Bot only the auperfleial manes 
of the cootinenta must be compensated by a defect 
of man, a less density In the earth's crust under 
the continents, but also that there Is compensa- 
tion beneath the deep seas through the greater 
density of the ocean bottom. 

Inasmuch as it has been shown that Pratt’s 
[Dutton’s] hypothesis of the isostatio relations of 
masses holds not only for the continents, but also 
for the three oocans (Atlantic, PaciAe and In- 
dian), we may regard it as a law which, apart 
from certain disturbances, is a general one for the 
earth’s crust. 

This conclusion appears to place the 
permanence of ocean basins outside the 
category of debatable questions. 

A conclusion which follows closely from 
that of^tbe permanence of oceans, is the 
constancy of the major oceanic drifts or 
currents from an early date in each of the 
great oceans. 

Movements of ocean waters result from 
winds and differences of density of the 

• Futnani, Q. K., “ Kesults of a Transcontineotal 
Serlea of Gravity MeasmammU,” Phil. Boc. Woth. 
Bull., Vol. XIII., pp. 31-00, 1B9S. 

' Gilbert, 0. K., “ Notes on Gravity Petermina- 
tlona by Mr. Futmun,” ibU., pp. 01-76, 1800. 

‘ Hayford, J. IL, "The Figure of the Barth and 
Isostasy,” TI. B. Coast and Geodetic Sumy, 1009. 

•Heober, 0., "Die Sehwereabeetimmung an der 
BrdoberAacbe und ibre Bedeutung lAr die Ermit- 
telung der Maseenverteilung in dor Brdknute,’’ 
Zeitsobr. itr QtteU. far BHhuuie, Berlin, No. 0, 
1909. 


waters. The trade-winds and their eomple- 
inenta, the westerly winds of higher lati- 
tudes, are due to causes which have existed 
since the atmosphere and oceans formed ; to 
rotation of the earth and to the distribution 
of the sun’s heat These causes operating 
through the winds on water bodies of 
oceanic dimensions must have always pro- 
duced an east-to-west equatorial current, 
which being diverted by continents, de- 
veloped great circulatory movements in the 
several ocean basins, flowing clockwise in 
the northern hemisphere and anti-clock- 
wise in the southern. On the basis of the 
arguments just presented, the ocean basins 
are permanent, and hence the great super- 
ficial oceanic currents which characterize 
them must be regarded as equally ancient 
in their main features 

This conclusion regarding superficial 
currents does not necessarily apply to the 
deeper circulation, and tlierc arc reasons 
for believing that the latter is now abnor- 
mal. The deep-seated circulation is occa- 
sioned by differences of density or head, 
dependent upon temperature, salinity, pre- 
cipitation and heaping of the waters by 
wind. Chamberlin* has suggested the 
analysis of these factors and has brought 
out the possibility of a change in the equi- 
librium of tlie waters, which may have 
resulted in warm highly saline currents 
flowing poleward from the equator, be- 
neath cool relatively less saline currents 
flowing toward the equator; the reverse of 
the present condition. 

The density of polar waters is attributed 
primarily to oold, and, as Chamberlin 
points out, may be increased in those re- 
gions where ioe forms and where there are 
no large rivers by the salts forced out of 
•Cbambbrlin, T. 0., "On a Poaiible Reversal of 
Deep-asa CireulaUofi and its InAurnoe on Geologic 
Oliinates,” Jour, of Otology, Chicago, Voi. 14, 
1900, p. 103. 
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the superficial layers in freezing. Were 
the more profound causes of the climatic 
state so modified as to ameliorate the sever- 
ity of polar cold, both of these influences 
would be moderated, and the effects of 
freshening by rivers and precipitation 
would not be offset to the extent that they 

On the other hand, equatorial waters are 
warmed and evaporated, and they are thus 
rendered light because warm, yet heavy 
because saline. The actual density, as 
compared with that of polar waters, is now 
less than the latter, but both observation 
in the oceans and calculation show that the 
balance is small. Were the polar waters 
leas chilled or more freshened or both, the 
equatorial waters would be heavier, and 
the reversed circulation suggested by 
Chamberlin must result. 

The cold of the present polar climates is 
extreme and unusual. To whatever funda- 
mental causes we may attribute it, we know 
that it did not exist during the Miocene, 
Eocene, Cretaceous, later Jurassic, Carbon- 
iferous, Devonian, Silurian, Ordovician, or 
later Cambrian. Frigid conditions may 
have occurred with severity in the earlier 
Jurassic or Triassic and in the early Cam- 
brian or late pre-Cambrian. That is to 
say at periods which, like the present, were 
periods of exceptional continental expan- 
sion and elevation. It seems to follow 
cogently that the condition of oceanic cir- 
culation which depends upon polar cold is 
also exceptional. Under moie genial condi- 
tions, the waters in high latitudes would be 
lighter than now because warmer. They 
would also he more generally freshened by 
precipitation, and nowhere rendered more 
saline by freezing. The conditions which 
now occasion the greater density of polar 
waters would thus fail and the balance 
would sink on the side of the equatorial 
waters. Heavier equatorial, lighter polar 


waters have probably been the normal con- 
dition; the reverse, which now exists, the 
abnormal. 

This conclusion follows entirely apart 
from the consideration that the extraordi- 
narily mild climates of some ages are 
rendered less difficult to understand if the 
deep-seated circulation of the ocean were 
thus reversed, if it had normally been a 
movement of warm waters in the depths, 
instead of at the surface, toward the pole. 
But the facts, which it explains, strengthen 
the hypothesis and place it in the front 
rank of important suggestions in the study 
of paleogeography. 

PEBIOWOITY OP PUSTBOPHISM 

Diastrophism, the process which com- 
prises all movements of the earth’s crust 
that modify continents or give rise to 
mountain ranges, has been characterized 
by periods of activity in alternation with 
periods of quiescence, throughout all geo- 
logic history. 

This principle of the periodicity of earth 
movements rests upon the observation that 
periods when continents emerged from the 
sea and became mountainous have alter- 
nated with periods when continents had 
become low and were extensively sub- 

Tbe emergence of continents and the 
growth of mountains are due to activity of 
the internal terrestrial forces; the reduc- 
tion by erosion to low lands and the resub- 
mergence mark the period of inactivity. 
The Quaternary is a time of decided ac- 
tivity, resulting in large continents and 
great mountain chains. It has been pre- 
ceded by times of relative quiescence and 
by others of greater movement, in alterna- 
tion, as far back in the past as the record 
goes. 

While geologists m general will agree 
that this is a true principle, they find it 
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more difficult to define the reepeotive 
periods. 

It is possible to recognize at least three 
grand cycles from late pre-Cambrian tune 
to the close of the Mesozoic, each grand 
cycle consisting of a long period of activ- 
ity and a still longer time of relative quiet, 



Later Tertiary and Quaternary then con- 
stitute the initial, .""live period of the 
(w-t-3) cycle. 

While these grand cycles may be recog- 
nized for the whole world as far as we 
know the facts, it is found that each one 
may be divided into epicycles consisting of 
shorter periods of emergence and sub- 
mergence especially if attention te fixed 
v.pon a single ocean basin and the conti- 
nents adjacent to it. The North Atlantic, 
for instance, is bounded on the east and 
west by lands, which have been disturbed 
or have been at rest during the same 
epochs, and the several cycles have been of 
much shorter duration than those enumer- 
ated above for the whole world. These 
cycles are indeed those on which the time- 
scale of geologic history is based, and each 
one corresponds in general with a standard 
period, Carboniferous, for example. 

Lands about the Arctic Ocean did not 
diare in the Atlantic movements of Silur- 
ian, Devonian or late Pakozoio epochs. 


On the contrary, the great epicontinental 
seas of those periods were circumpolar. 
Nor do lands about the North Pacific, from 
California to China, record a history par- 
allel with that of eastern North America 
and northwestern Europe, with the At- 
lantia history. In the Atlantic provinces, 
the Paleozoic era closed with marked dias- 
trophism, while coniparnlive tranquillity 
reigned around the Pacific , but the Pacific 
provinces were greatly disturbed in the 
middle Mesozoic when quiet had super- 
vened about the Atlantic. Again, a dis- 
tinct series of movements is recorded in the 
great geosyncline of Eurasia, that which 
stretches from India to Spain and is now 
marked by the system of mountain chains 
of which the Himalaya and the Pyrenees 
are the extremities. Similar movements 
appear to charactenze the West Indies 
and northern South America If, as I 
believe, these parallel movements in Eu- 
rasia, South America and the ludics origi- 
nated in a common dynamic region, then 
that region is the great ocean of the south- 
ern hemisphere, including the South At- 
lantic, the South Pacific and the Indian 

The principle of periodicity is nceeasar- 
ily qualified by these facts and the general 
law should be supplemented by one which 
recognizes unlike dynamic histones of dif- 
ferent oceanic regions. It may be stated 

The phenomena of diastrophism are 
grouped according to several distinct dy- 
namic regions. Each region has experi- 
enced an individual history of dmtro- 
phism, »n which the law of periodicity is 
expressed in cycles of movement and 
quiescence peculiar to the region. The 
cycles of one region have been, however, 
to some extent parallel, though not conter- 
minous, with the cycles of other regions, 
and thus major cycles of world-wide condi- 
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tiom are consHtuUd by coincidence of re- 
gional conditiotu. 

The periodicity of diaatrophiam is the 
fundamental fact of geographic history. 
It carries with it corresponding periodic 
effects, both direct and indirect, in erosion, 
sedimentation, climatic changes, and even 
in organic evolution. All of these proc- 
esses depend upon the initiative action of 
the earth’s internal energy and they all are 
rhythmic because its action is rhythmic. 
Thus this general principle gives rise to 
correlative principles, which may be stated 
independently for each of the processes. 

PEBIODIOITY OP EKOStON AND SEDIMENTA- 
TION 

American geologists need no restatement 
of the phenomena of cycles of deposition 
and erosion which Newberry’ emphasized 
and which have led through the work of 
Powell, Gilbert and Davis to recognition of 
the principle that epochs of marked relief 
and vigorous erosion have alternated with 
periods of base-leveling, and that sedi- 
ments have alternated correspondingly in 
character and volume. 1 may pass the 
subject of base-level periods and orogenic 
epochs as related to erosion and sedimen- 
tation with this reference to it, mentioning 
only that it is the essentia] principle in 
Chamberlin’s* latest contribution to the 
philosophy of correlation; but though the 
principle is accepted there is still occasion 
to dwell upon the constancy of erosion and 
the inconstancy of sedimentation, espe- 
cially since the facts may be the reverse of 
what is sometimes assumed and since they 
lie at the foundation of our interpretations 
of the geographic record. 

'Nowberty, J. 8,, “Circles of Deposition,’’ 
Amer, Assoc, Adv Sci., PnoceAmgt, Vd. 22, pt. 
2, 1874, pp. 186-196. 

•Chsmbejlin, T. C., “ Dlsstrophiem ti the Ulti- 
mate Basis of Corrclstion,’’ Jour, of (hoi., Chi- 
cago, Vol. 17, 1906, pp. 086-693. 


It is assumed in some instances that 
erosion on supposed subaerial surfaces has 
cither not occurred or has left no traces, 
whereas on the other hand the surfaces, if 
they had been submarine, must invariably 
have been covered with sediment, which 
would constitute a record. And the con- 
clusion is drawn that sections which ei- 
hibit an incomplete sequence of strata must 
have been land areas at certain times. It 
is a hazardous conclusion in the absence of 
definite evidence of erosion, for subaerial 
processes never fail to leave some kind of 
mark, and sabmarine processes are con- 
sistent with non-deposition. 

Constancy of Erosiow.— The atmosphere 
is never at rest. Wind, rain and snow; 
heat and cold; moisture, carbonic acid and 
other chemical agents ; all these have ever 
worked unceasingly, according to the oir- 
cumstances that condition them, upon ex- 
posed land surfaces No land has ever 
been exempt from their attack, which re- 
flults in decay, denudation or aggradation, 
as the case may be. 

Decay, denudation and aggradation are 
processes of erosion which invariably leave 
chemical or meolianical evidences of their 
activity. There ia to-day no surface of any 
land, however high or low, under any 
climate whatever, which does not bear in- 
dubitable marks of one or the other of 
these processes. There is abundant evi- 
dence that they have been at least equally 
active and effective during past ages and 
that they hswe marked ancient lands as 
they do those of to-day. 

We frequently recognize ancient land 
surfaces on evidence of soils, wemr or sub- 
aerial deposits. Or, if they have passed 
through processes, such as marine trans- 
gression, that destroy the earlier ^ects, we 
observe the sequence of changes and reason 
back to the corresponding conditions. But 
there are seemingly continuous sections 
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■which arc nevertheless apparently less 
complete than others in adjacent basins 
and which seem therefore to have been 
areas of non-deposition. Even if the hiatus 
be real, and not merely supposititious, it 
does not follow that non-deposition has 
been a subaerial condition. Sneh anoma- 
lies of non-deposition occur cbaracteristio- 
ally between strata laid down daring 
periods of wide-spread marine transgres- 
sion when lands were low and covered with 
residual or alluvial deposits. If any area 
was raised higher during the interval, it 
must have been correspondingly corraded. 
And if the evidences of decay or corrosion 
are wanting the postulate of a land area 
corresponding to the region of non-deposi- 
tion should be regarded with much doubt. 

Inconstancy of H/artiie Sedimeniation.— 
It is commonly assumed that sediment of 
some sort necessarily accumulates over the 
bottom of a marine basin and that this has 
always been the case in epicontinental seas 
of all ages. Consequently non-deposition 
is not considered and special hypotheses of 
uplift and subaerial erosion are devised to 
account for the absence of strata which 
might or should have been deposited. Tet 
non-deposition and even the scouring of 
bottoms ao that hard rock is exposed are 
conditions of modem sea bottoms where 
they are swept by currents whose load is 
less than their efficiency. 

VerriU has described the coarse shifting 
sands of the New England coast, which are 
kept in such constant motion by tidal cur- 
rents that no life finds Iqdgment on them. 
The whole continental platform from Long 
Island to Hatteraa is so swept that sand 
alone oomes to rest, all finer sediment being 
earried on to the zone of oceanic ooze. 

Agassiz found hard limestone bared of 
any deposit except serpularia and similar - 
clinging organisms beneath the silt-laden 
0nlf Stream, where it flows across the epi- 


continental platform, between Florida and 
Cuba. Among existing seB.s and straits 
this instance is one which, in the conditions 
for marine scour, most nearly resembles the 
epicontinental seas of past times. 

Between Scotland and the Faroe Islands 
stretches the Faroe Island ridge, a wide 
stony bsr between the North Atlantic and 
the Arctic basics. Its crest lies 300 fath- 
oms below the surface of the ocean j yet it 
is swept clean, while banks of ooze accumn- 
lale on the slopes north and south of it. 

The present distribution of lands and 
oceans is unfavorable to marine scour and 
favorable to deposition. Epicontinental 
seas are confined to the margins of conti- 
nental platforms, to wbioli high lands 
contribute abundant sediment, or they are 
deeply embayed and shut off, as Hudson 
Bay is. Non-depositiou is therefore an ex- 
ceptional condition. We may grant that it 
has always been restricted to comparatively 
shallow waters, in the path of a relatively 
strong marine current. But the epicon- 
tinental seas of the periods of great marine 
transgressions (Cambrian, Ordovician, Si- 
lurian, Devonian, Misaissippiau and Cre- 
taceous of North America for instance) 
opened channels across the continent, 
through which oceanic currents circulated 
as the Gulf Stream flows from the Carib- 
bean to the Atlantic. Low lands bordered 
these seas and the deposits which accumu- 
lated in the deeper basins consisted in 
great part of flue calcareous ooze. Under 
these conditions non-depoaition and ma- 
rine scour have been favored on shallows 
along shores and in atraits, and in any 
such places a corresponding hiatus must 
occur in the stratigraphic sequence. 

In paleogeographio study it is importsnt, 
therefore, to oonsider the principle that 
marine watas may not only deposit sedi- 
mmt, but may also prevent deposition, or 
even remove a deposit previously made,.i 
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PHINCIPLES BELATINO TO CUMATE 

The hiutory of past climates affords 
problems which are among the most ob- 
scure of palcogeography. 

On the one hand climate at any particu- 
lar epoch has been determined by the dis- 
tribution of land and sea and the corre- 
sponding movements of the winds and 
positions of the great cyclonic and anti- 
oyclonic centers. Given a map showmg the 
oceans and lands of the northern or south- 
ern hemisphere, the climatologist may 
apply the principles deduced from the 
present relations of atmospheric activity 
to surfaces that affect the temperature of 
the atmosphere in different degrees and he 
may arrive at a reasonable conclusion in 
regard to the distribution of temperatures 
and precipitation. 

Such a conclusion is based, however, 
upon existing climatic conditions and can 
be only a rough qualitative approximation 
to the very different conditions of earlier 
ages. The geologic record yields abundant 
evidence to show that our present climates 
are unusual in the extreme differentiation 
of elimatio zones. No previous age offers 
evidence of equal polar refrigeration, and 
none has as yet shown proof of deserts of 
equal extent and general distribution. On 
the contrary, it would seem that climate in 
the iiast has been generally more uniform 
from pole to pole and around the earth 
than it is now. 

We may attempt to explain this result 
of observation by recognizing that the 
present diversity of climates is connected 
with extreme conditions of mountain 
growth. Mountain ranges are to-day more 
general and of greater altitude than they 
have commonly been in the past and the 
condition of the low lands, which has at 
times prevailed over the greater part of the 
continent, has been favorable to uniformity 
just as the oonveise is favorable to diver- 


sity of climate. But this explanation falls 
far short of satisfying the requirements of 
the problem. 

We may supplement the reasoning by 
appeal to the reversal of oceanic circula- 
tion suggested by Chamberlin as a possi- 
bility in view of the fact that equatorial 
saline waters, even though warm, might 
under certain conditions become denser 
than fresher polar waters, even though 
these be cold, and thus warm waters sink- 
ing in the equatorial regions and flowing 
toward the pole would carry with them the 
higher temperatures of the tropics and 
produce more genial climates in the polar 
regions. This suggestion is extremely at- 
tractive, and has a high degree of proba- 
bility, particularly when we consider that 
the present circulation of deep-lying cold 
waters is largely due to the polar ioe-oapi, 
which are themselves extraordinary fea- 
tures. There is reason to believe that the 
present oceanic circulation is abnormal and 
the reversed circulation suggested by 
Chamberlin has in past ages been the 
normal condition. 

In recognizing the effectiveuess of low 
lands and reversed ocean currents to pro- 
duce uniformity of climate such as the 
geologic record requires, we arrive at a 
working hypothesis which satisfies the im- 
mediate condition of certain climates that 
characterized great periods of the earth’s 
history ; but we are yet far from an under- 
standing of the processes which underlie 
the change from one condition of climates 
to another. There is some general cause, 
BO subtle that it has as yet eluded distinot 
recognition, which affects the conditions of 
climate more deeply than the local phe- 
nomena suggest. It has been approa^ed 
by theories along astronomical li^ ahd by 
a single theory which oonnects climate with 
the earth’s internal forces. 

The astronomical causes may be khown 
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to have an essential relation to climate, but 
at present I believe we can not fairly say 
that that relation has been shown to have 
existed. On the other hand, there appears 
to be a definite connection between the 
physical geography of the earth’s surface 
and the climate of any corresponding 
epoch. Large continents and high lands 
have been associated with diversity of 
climate ; small continents or archipelagoes 
and low lands have been associated with 
uniformly genial climates. Moreover, the 
chemical reactions between rock masses ex- 
posed to weathering and the critical con- 
stituents of the atmosphere and the seas, 
such as carbonic acid and moisture, appear 
to establish a chain of phenomena, which 
involve temperature and humidity, and 
which affect the intensity of provincial 
climatic differences. In a broad and gen- 
eral sense we may refer to the periodicity 
of climatic change in the same way that we 
recognize periodicity of general diastro- 
phism, and the cycles of the one appear to 
coincide with the cycles of the other. 
Chamberlin has recognized the relation 
and has endeavored to trace it through the 
critical influence of the small percentage of 
carbonic acid in the atmosphere. In fol- 
lowing the course of that critical element 
from the air through the laboratory of the 
lands and seas back to the atmosphere, he 
established a chain of phenomena which is 
unquestionably a vera causa of the common 
periodicity of the phenomena. 

"We may conclude then that the study of 
ancient climates involves two connected 
problems. The first relates to the distribu- 
tion of provincial dimates according to the 
distribution of lands, teas and permanent 
oceans. It may be approached by applying 
the laws of modem meteorology to a pre- 
liminary solution. That solution must, 
however, be tested against the geologic and ' 
paleontologio evidence of the corresponding 


time, and must be qualified by conclusions 
based upon broader principles which in- 
volve the physics and chemistry of the at- 
mosphere in its relations to land and sea. 
Through these the second problem, which 
involves the periodicity of climates, is to 
be approached. 

EVOLUTION AND ENVIBONMENT 

In the long chain of causes and effects 
initiated by terrestrial and solar energy, 
the development of life is the latest link. AU 
that precedes life is characterized by 
change which moves in a series of cycles. 
Life, on the other band, is characterized 
by change which has moved forward in 
progressive evolution. Upon this funda- 
mental diatinction we separate the inor- 
ganic from the organic and recognize the 
latter as pertaining to a higher phase of 
development. 

Svolution is not, however, the only attri- 
bute which distinguiihea life from the 
lifeless, for life is qualified by the further 
attribute of death. The individual, the 
species, the genus, the family and race, 
everything which lives, ultimately comes to 
the final end, and there is in the evolution 
of the organic no return of that which has 
thus died. While the inorganic world re- 
peats, the organic world never doea. 

Profound as these distinctions are, they 
nevertheless do not emancipate the organic 
from the control of the inorganic. Life is 
inexorably conditioned by its environment. 
Through ages of evolution and adaptation, 
each individual is fitted to exist under a 
special set of circumstances which eonsti- 
tnte his environment. Narrow limits are 
set to the capacity of the organism to ad- 
jnst itself to sndden changes, and only 
within those limits can it continue to exist 
Beyond them on all hands stands the in- 
evitable death. In the history of the in- 
dividual there are special periods of 
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development, such as infancy, youth and 
old age, when these limits are narrower 
than they are for the epoch of full vigor- 
ous development of the adult; and these 
sensitive periods are those which are 
critical for the history of the species. 

The influences which govern evolution 
have recently been stated by two of our 
great biologists, Jordan and Osborn. They 
both recognize that in the development of 
organic life the grip of environment holds. 

Jordan,” dwelling on the importance of 
isolation as a factor in evolution, recently 
wrote: 

Among the laotors everywhere and inevitably 
connected with the coureo ol descent oJ any ape- 
ciei, variation, heredity, selection and Isolation 
must appear; the first two innate, part of the 
definition of organic life, the last two extrinsic, 
arising from the necesmtiee of environment, and 
not one of these can find leverage without the 
prosence of each of the others. 

Osborn has put the same principle as fol- 
lows 

The life and evolution of organiama eontinu- 
ously center around the processes which we term 
heredity, ontogeny, environment and eeleotHin; 
these have been inseparable and Interacting from 
the beginning; a change Introduced or initiated 
through any one of these factora causea n change 
in all. First, that while inseparable from oil the 
others each prowss may in Certain conditione be- 
come an initiative or leading factor; second, that ' 
in complex organisms, one factor may at the some 
time be initiative to another group of charaoters, 
the inseparable action bringing nbout a continu- 
ously barmomous result. 

These modern statemeuts of the law of 
natural selection find application immedi- 
ately as we eontemplate the procession of 
geographies. Change of environment is 
inherent in the movement of the procession 
down the ages and, cooperating with in- 

* Jordan, David Starr, Isolation as a Factor in 
Organic Evolution, in " Fifty Years of Darwin- 
ism,” 1S09, pp. 90-91, 

“Oiborn, Homy Fairfield, Darwin and Falcon- 
tology, in " Fifty Years of Darwinism,” 1909, pp. 
2SS-m 


trinsic biotic forces, has caused modifica- 
tion of organisms as a necessary oonse- 
qnence. 

Environment as related to any species or 
to any flora or fauna may be said to be that 
combination of conditions to which the 
fauna is adapted and beyond which it can 
not range into other environments. From 
this follows the principle : Except through 
renewed adaptation, an adapted fauna can 
migrate only as the limits of its habitat re- 
cede, as the area of its ewvirontnent broad- 
ens. 

To apply this principle to the distribu- 
tion and migration of species or groups of 
species under the general law of periodic- 
ity, we may follow the course of a cycle of 
changes, from an epoch of diverse condi- 
tions through a cosmopolitan state to di- 
versity again. 

Diverse conditions of any one geographic 
state may have been grouped simultane- 
ously to form many environments or 
faunal provinces, and each of these has then 
been occupied by its peculiar fauna con- 
temporaneously with more or less unlike 
faunas in other provinces. Each of these 
faunas represented an adaptation to the 
conditions of its peculiar environment 
The peculiarities of other faunal provinces 
surrounding it constituted barriers beyond 
which the species could not live, or could 
not rear their young, even if the adults 
could exist unijer the adverse conditions. 
Only within those barriers could those 
specially adapted species long continue to 
exist If their habitat became contracted 
they also must contract their range; if it 
shifted or expanded, they might migrate 
accordingly. And there would be corre- 
sponding migration or restriction of faunas 
which were diversely adapted. Any cause 
which shifted the conditions of light, heat 
or food, brought opportunity to somck 
death to others. 
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In the circling changes of geography 
such an epoch of diversity has been fol- 
lowed by the development of more or less 
extensive uniformity, according to the 
periodicity of diastrophism. Let it be as- 
sumed that in the course of a long period 
of quiet, barriers yielded to the monotony 
of low lands, freely communicating seas, 
and genial cosmopolitan climates. The 
factors of evolution were then profoundly 
generalized. Isolation was replaced by 
intercourse, adaptation by competitive de- 
velopment and variation, restriction by op- 
portunity. Success lay with him who had 
the intnnsic capacity to occupy and to 
hold the widening realm of life. Out of 
such conditions came cosmopolitan faunas, 
which exhibit closely similar or identical 
associations of species even though inhab- 
iting widely separated regions. The 
identity may be due to perpetuation of 
ancestral species, which have followed up 
the movement of a favoring habitat; or it 
may result from evolution of a successful 
fauna, competent to spread throughout the 
wide kingdom to which it is bom. In the 
one case the migrants may have lived aim- 
ultancously with descendants of the com- 
mon ancestors in the home province, or the 
ancestral stock may have died out there be- 
fore the migration was complete. The 
time equivalent or coe/ficient of migration 
is indeterminate. In the second case, that 
of indigenous evolution, the time elapsed 
while the species spread over an area which 
was everywhere geographically favorable 
depended only upon the ability of the mi- 
grant and may be assumed to have been 
brief as compared with geologio epochs. 
This is the usual assumption. It may be 
true for appropriate species and jieriods, 
but is by no means always true. 

Oosmopolitau conditions have been truly 
world-wide only in exceptional cases. - 
Yray extended faunal provinces have been 


less rarely developed. The Arctic Ocean 
has been one which repeatedly expanded 
to include much of Eurasia and America. 
The girdle of ocean currents which en- 
circled the world in the northern, tem- 
perste and tropical zones during Paleozoic, 
Mesozoic and Eocene times was another 
such province. Both of these became from 
time to time the homes of cosmopolitan 
faunas that existed simultaneously over 
surprisingly wide realms. At other times 
they were restricted or divided and faunas 
became provincial. 

If we consider the course of evolution 
during an epoch when general conditions 
.Yielded to provincial environments (ex- 
cluding the case in which the change is too 
drastic) the law which applies is Jordan’s 
law of isolation. He uses that term to 
.signify the separation of one or many in- 
dividuals from others of their kind. The 
separation implies more or less diversity 
(if environment and consequently more or 
less unequal or unlike variation along the 
many possible paths open to the living or- 
ganism. We conceive a broad life realm, 
marine or terrestrial, which through subtle 
changes in the flow of currents of the sea, 
or of climates of the land, or of depth of 
waters, or of altitudes above the seas, or of 
imy other condition affecting sensitive or- 
ganisms, is divided into provinces which 
offer unlike environments to the descend- 
ants of the ancestral cosmopolitan fauna. 
Adaptation becomes again the dominant 
process. Being variously conditioned, it 
leads to variation and the development of 
different apecies. 

North America representa the facts upon 
which Jordan^ founded the law of twin 
species, which is ttiat; 

“ Jordan, David Starr, Isolation as a Factor Is 
' Organic Evoluttoa, in "Fifty Yean of Darwin- 
iam," 1606, p. li. 
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Given any epeciei (or kind) in any region, the 
nearest related speeiee (or kind) is not to be 
lound in the some region, nor in a remote region, 
hut in a neighboring district separated from the 
first by a barrier of some sort. 

This law, worked out by observation at 
existing faunas and based on their distri- 
bution in our highly diversified lands, owes 
its recognition to the fact that topography 
and olimate have undergone great changes, 
and provincial environments have been 
individualized during the latest geologic 
periods. 

The latest period to which we can as- 
sign fairly uniform conditions of climate 
and moderate relief in North America is 
the Miocene, and the diversity of environ- 
ments developed since then is so great that 
there is reason for surprise at the persist- 
ence of geminate species. One might ex- 
pect differentiation to a degree which 
would have obscured or obliterated twin- 
ship. But it appears that there are prov- 
inces in which variations of some ancestral 
species have not diverged greatly, presum- 
ably because conditions within these par- 
ticular provinces have not undergone any 
very stimulating or very restrictive change, 
as regards those species. Such sarviving 
varieties must indeed have existed to a 
greater or less extent during any such 
period of changing environments, and the 
persistence of geminate species must have 
been a feature of many epochs of dia*- 
trophic activity in the past. How long 
they may have persisted, how slowly or 
rapidly or impulsively they may have 
varied, we do not know. The time reia- 
Uona of geminate specie! are therefore in- 
determinate. 

OOBBELATION 

Definition.— By correlation in paleogeog- 
raphy or geology, I understand that proc- 
ess of reasoning which seeks to demonstrate 
that certain events of past history occurred 
simultaneously. 


Cmtemporaneity,—ln dealing with the 
enormons time intervals of the earth’s his- 
tory the concept of simultaneous or con- 
temporary events must be liberally grasped. 
A fair statement is that the phenomena de- 
scribed as contemporaneous shall have 
existed at the same time within limits of 
error which do not equal a large fraction 
of the life of either. Thus we call two men 
eontemporaries when the periods of their 
active lives coincide, though one may have 
been bom notably later and live longer 
than the other. But we do not so terra a 
youth and a graybeard, whose living occu- 
pies but a few years in common. 

It is evident that two long-lived events 
may differ from near coincidence in time 
by a larger margin than two short-lived 
events, and yet be reasonably regarded as 
contemporaneous. The marine transgres- 
sion which submerged most of North Amer- 
ica during the Cambrian was in a broad 
sense contemporaneously paralleled by sub- 
mergence of much of Eurasia; hut the 
moment of arrival of the earliest Cambrian 
fauna, the Olenellus, which followed the 
spreading shores over each continent, can 
not be regarded as contemporaneoua at 
points reached earlier and later in course 
of the submergence. 

The evidences of contemporaneity are 
both inorganic and organic, but, though we 
are wont to classify them thus in two dis- 
tinct categories, they are most intimately 
related through 'that principle of periodic- 
ity, which is at the bottom of all terrestrial 
phenomena. Diastropbism is periodic, all 
changes in the inorganic aa in the organio 
are conditioned by that periodicity, and all 
such changes are therefore themselvof 
periodic. Moreover, the physical and bio- 
logioal phenomena are linked in a continu- 
ous chain of cause and effect, which 
sfaetchea from gravity and internal heat 
at one end to life at the other, and whieh 



SCIENCE 


266 


tends ever to vibrate in harmony. 'What- 
ever disturbs the equilibrium of any part, 
affects the whole. Diastrophism initiates 
change. The sun’s energy modifies the re- 
sulting surface features, and physical, 
chemical and biotic reactions carry the ef- 
fects into all the phenomena of nature. 
Were nature unchanging, time would pass 
unrecorded. It is through the sequence of 
unlike effects that we may establish a 
chronology, and that sequence begins with 
diastrophism as the initial cause and ends 
with evolution as the final effect 

DUSTBOPHISM THE BASIS OP OOBRELATIOM 

It follows logically from the preceding 
that the initial cause of change, diastro- 
phism, IS necessarily the ultimate basis of 
all correlation. Chamberlin” has very re- 
cently put this conclusion strongly and 
clearly. 

On a preceding page the law of perio- 
dicity of diastrophism is stated as deduced 
from the observed occurrences of dias- 
trophie movements in different dynamic 
provinces. According to that law it is ♦»»- 
activity, rather than activity, of earth 
movements, which has contemporaneously 
characterized the whole earth. That is to 
say, the normal condition of the stresses 
and resistances in the earth’s crust is a 
close approach to equilibrium, and dis- 
turbances of that equilibrium have in gen- 
eral been manifested at the surface by 
slight movements only. More emphatic 
movements have been relatively occasional 
and provincial (circnm-oceanie), and we 
may add that they have been more re- 
stricted and leas prolonged as they have 
been more vigorous. 

This law governs the relation of dias- 
trophism to correlation. 

The long eras' of inaotivity, the hose- 

KOluuiitierlin, T. C., " DlastropUtm the Dlti-' 
mate Bull of Oortdsuon,” ifour. of dml. 


level eras for the whole world, have been 
essentially eontemporaneous, though not 
conterminous or even approximately con- 
terminous. But their very great duration, 
from which their esseutial contemporane- 
ity results, unfits these eras for any except 
the broadest outline of classification, so far 
as they themselves are concernecl. Yet the 
topographic, climatic and environmental 
uniformity which developed during these 
eras of inactivity affords the best condi- 
tions for correlalion by other criteria. 
Thus the base-level eras are hi the history 
of paleogeography what tlio broad and 
deep foundations of a great building are to 
the many rooms of the suporstructiire. 

Thus for inactivity. The periods of ac- 
tivity present different phenomena, differ- 
ently distributed in place and time. We 
may define a period of activity as com- 
prising that time which is marked initially 
by decided continental movements and cul- 
minates in notable orogenic uplifts. Penn- 
sylvanian and Permian constituted such a 
period about the North Atlantic, as witness 
the development of lands, mountains and 
sediments in western Europe and eastern 
North America. The recognized active 
periods appear to characterize distinct 
dynamic provinces which are ocean basins, 
as already described. Thus with regard 
to their value in correlation we may say: 
Periods of oefive diastropkic movement 
have leen Sorter than eras of base-level- 
ing, and consequently define time divisions, 
which are more nearly commensurate with 
those of cttirenf geologic standards. They 
are, however, still long, and their value is 
in broad fundamental classification. 

Diastrophic activity is, moreover, con- 
temporaneously manifested only in and 
around the dynamic province in which it 
originates. During any particular period 
it has been peculiar to a particular oceanic 
ba^ or group of basins and has disturbed 
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only the continental maases adjacent to 
that basin or basins. The value of periodic 
activity in correlation is thus conditioned 
by the regional distribution of diastro- 
phiam. 

Continents bordering on one and the 
same dynamic province have usually been 
disturbed during one and the same period. 
Opposite sides of one and the same con- 
tinent, however, bordering on different 
dynamic provinces, do not exhibit similar 
conditions of disturbance at the same time. 

Western Europe and eastern North 
America, for instance, exhibit parallel dias- 
trophie histories, peculiar to the North At- 
lantic basin, but the diastrophic histories of 
the Atlantic and Pacific sides of North 
America do not run parallel. 

Any great period of diastrophic activity, 
though relatively short as compared with 
an era of inactivity, is very long in com- 
parison with any particular movement 
incidental to its own development Thus 
Pennsylvanian and Permian diastrophism 
had a long history before the folding of 
strata occurred in the Appalachian trough. 
Such an incident of folding, or of any 
erogenic growth whatever, is locally con- 
ditioned. It results from local structures 
and localized pressures. The time of dis- 
turbance depends upon the local position 
of the district in relation to the source of 
disturbing stresses, and is peculiar to the 
district. The phenomena of folding, or of 
erogenic growth, therefore, do not afford 
criteria for correlation beyond the area of 
special conditions. We may not safely 
correlate the displacement of the Appa- 
lachian zone with the disturbance of the 
Carboniferous in England, for instance, 
although both events occurred during the 
some diastrophic period and belong to one 
and the same dynamic province. 

Within any orogerUc ditirict, the epoch 
of general disturbance is a principal ele- 


ment of classification. It is set apart, it is 
unavoidable. It must be recognized, and it 
commonly separates major divisions. 

This stated, it is none the less of the first 
importance to insist on the local character 
of the criteria. A district of orogenic dis- 
turbance ia sharply limited by mechanical 
conditions. Across the line exist other 
conditions, which are inconsistent with 
orogeny and its manifestations. The cri- 
teria of correlation by orogeny fail, there- 
fore, beyond the line. Disturbance and 
quiet, erosion and continuous deposition, 
unconformity and conformity, have de- 
veloped simultaneously in immediately ad- 
jacent districts many times. 

In strong contrast to continental and 
orogenic movements, which develop sub- 
aerially, are those subsidences which occur 
beneath the oceans. Though they also are 
more or less local, their effects are prac- 
tically world-wide, for any submarine 
movement modifies the capacity of ocean 
basins and changes the position of sea 
level on all coasts. No other phenomenon 
is 80 nearly simultaneous. 

If any one of the confluent ocean basins 
be deepened Uie sea level datum about all 
lands must be lowered. The effect may 
not be evident in the exceptional case that 
• any land subsides by a due amount; but 
the exceptional ease is not likely to mask 
the general effect of a universal ebb tide, 
Shallowed and reduced epicontinental seas, 
low islands hnd low coastal plains mantled 
with the latest sediments, slight erosion 
and unconformity without disturbance ol 
the strata, constituting a general condition 
of continents, these are the characteristio 
phenomena of such an ebb. They distin- 
guish the middle Ordovician of regions as 
remote as eastern .North America, eastern 
China and western Europe. They mark 
also the passage from Cretaceous to Eocene. 

Suboceanic movements have no doubt 
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oeourred, especially daring periods of pro- 
nounced continental deformation, but also 
during eras of quiescence on lands. Their 
effect upon sea level is, however, readily 
confused or masked by local uplift or de- 
pression and is, therefore, of little value 
when these become decided. During base- 
level eras the conditions for recognition are 
most favorable and the occasional occur- 
rence of a world-wide ebb constitutes the 
most exact measure of contemporaneity hy 
which we may correlata 
The several groups of diastrophic phe- 
nomena which have been outlined furnish 
the fundamental basis of classification and 
correlation. They are obviously very un- 
equal in scope, character and value. Their 
geographic range may embrace the sphere, 
or fall within the realm of an ocean, or be 
no more extensive than a mountain dis- 
trict. Their duration may equal a vast 
era, or merely a period, an epoch or even 
only an episode. But all other phenomena 
are dependent and sequential. Diastro- 
phism sets the stage and marks off the acts 
of the earth drama. 

OBGANIO CSITERU OP OOBRELATION 
I turn now to those criteria of correla- 
tion which are most universally employed, 
the criteria of organic evolution. 

All paleontologists and geologists who 
are familiar with the geologic aide of their 
acienoe, as distinguished from the biologic, 
are convinced of the influence of environ- 
ment on evolution; and they consequently 
recognize the dependence of species in re- 
gard to origin, development and distribu- 
tion, upon the geographic conditions of 
their period of existence. 

These extrinsic conditions have been hy 
no means uniform from place to place or 
from time to time ; they have varied peri- 
odically, and their influence upon life has 
differed in kind and degree according to 


the period. As has been emphasized by 
Chamberlin, marine life has at certain 
times been favorably conditioned by ad- 
mission to broadening epicontinental seas, 
and alternately unfavorably conditioned 
by limitation to narrowed habitats on the 
margins of continental shelves. With sim- 
ilar effects terrestrial life has ranged over 
wide and connected continents under 
genial climates or has been confined to 
provinces of sub-continental or even 
smaller dimensions. 

Marme life, when favored by extended 
domain, has also enjoyed genial and largely 
uniform environment, Shallow, freely 
communicating waters, traversed by con- 
tinuous far-circling currents, offered uni- 
formity. Barriers, whether of lands, or 
temperature, or sediment, or salinity, did 
not persist in marked degree at such times. 
Pressing against the shifting boundaries 
of his ancestral habitat, the marine mi- 
grant could advance as the limits receded, 
no fatter, and thus a species fitted to com- 
pete in the occupation of new territory 
could spread from the provincial to the 
cosmopolitan with the corresponding 
spread of that environment to which it was 
adapted. 

Assuming that the species [lersists dur- 
ing this time with only such variation as 
might be consistent with identification, the 
distribution will correspond to the spread 
of environment. The obvious fact is the 
presence of the species, or of the fauna, of 
one locality in another place also. The in- 
conspicuous, but all-important fact is the 
control by the geographic factor, which 
has in any particular case determined a 
shorter or longer interval of migration. 
The migrants were descendants, who wan- 
dered as they could. That they could 
wander farther than their ancestors was 
due to a spreadjng sea, to the sweep of a 
marine current across a vanishing isthmus 
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or shallow, to a chilling or warming or 
other physical change, often as fatal to 
one fauna as it was favoring to another. 
The controlling factor was geographic; it 
set the hour of immigration; and through 
knowledge of it alone can we estimate the 
time elapsed during the wandering. 

The ease stated is that of passage from 
diversified to unified environments. It 
has repeatedly characterised geologic peri- 
ods; and it has repeatedly culminated in 
the evolution and distribution of cosmo- 
politan faunas, which simultaneously peo- 
pled remote realms with like speeiea. The 
ooefficient of uncertainty, wiUi which we 
must qualify any correlation that depends 
solely on identity of species, is reduced to 
a minimum at the time of culmination of 
uniformity. 

Uniformity has in turn repeatedly 
yielded to diversity, Large marine faunal 
realms have been divided into provinces 
by emergence of continents, by diveiwon 
of ocean currents, by differentiation of 
climates, by local dilution or concentration 
of ocean waters and by the other changes 
which establish physical barriers. Lands 
have been diversified in like manner. In 
each such province evolution re-began by 
extinction of the nnadapted end survival 
of the fitter forms. Originating in « com- 
mon ancestry, the faunas of two neighbor- 
ing provinces may for a time have had 
much in common. As they developed dif- 
ferences, Jordan's law of geographic iso- 
lation came into play. The resulting 
gemmate species may have been closely 
contemporaneous; but continued contem- 
poraneity depends upon uniform rates 
of differentiation, which the changing 
environments do not favor. Several rela- 
tions, other than uniformity, are conceiv- 
able; isolate a fauna under static condi- 
tions and contrast it with the same fauna 
under changing conditions. Assnme the 


changes to be favorable or unfavorable to 
the indigenous fauna. Contrast isolation 
with more or less free emigration and im- 
migration. Consider the many factors 
of environment and the many possibilities 
of variation in sensitive, highly developed 
organisms. 

Must we not conclude that diversity of 
species rather than likeness will be the 
rule at such a time among contemporane- 
ous faunas f 

But it is upon likenesses that we rest our 
faunal correlations. What do they sig- 
nify? Simply that the surviving species 
of a fauna have temainod unchanged dur- 
ing a longer or a shorter period, cither at 
home or during migration, or that varia- 
tions have developed similarly in two 
provinces from an ancestral stock similarly 
conditioned. 

When we find a German fauna in New 
York or a Russian fauns in western North 
America, the oocurrenee means that the 
particular fauna persisted in an environ- 
ment which offered it no stimulus to varia- 
tion during the period of migration from 
the ancestral home to the new domain. 
But that period remains indeterminate. 
It was the shifting of the habitat that made 
the migration possible and that set the rate 
of progress. It was a geographic move- 
ment first and the faunal journey was a 
oonseqnence. 

Or in-.ease qf similar variations from an 
ancestral stock, can we assume that the 
stimnli acted in different provinces at the 
same times and at the same rates! When 
they did, but only when they did, were the 
similar variations contemporaneous; and 
the cases of such coincidence may reason- 
ably be regarded as exceptional 

Hence I conclude that : 

Correiation by identical or otoioby rs- 
(otsd spuAtt, famides or fiorat it tubject 
to a coefficimi of error, which it a fmetion 
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of the geographic changes of the particular 
period and of the geographic condiOont 
that preceded. 

The coefficient may he placed at a mini- 
mum, which ii possibly negligible, at times 
of established comopolitan relations; hut 
it rises to a quantity which we can not neg- 
lect at intervening periods of physicd 
change. 

The emphasis here placed on the geo- 
grephic factor in correlation should not 
obscure the initiative part played by the 
life prineiple. It is the evolutionary force ; 
its energy and the direction of its action 
depend upon the kind of organism. But 
the conditions of its action, its rate and the 
result depend upon environment at any 
instant and upon environmental change in 
the long run. 

SUUMAKY 

The broad general prmoiples of paleo- 
geography, which I would cite as most 
fundamental, are as follows: 

1, Ocean basins are permanent hollows 
of the earth’s surface and have occupied 
their present sites since an early date in 
the development of geographic features. 
This principle does not exclude notable 
changes in the positions of their margins, 
which on the whole have encroached upon 
continental areas. 

2. Superficial oceanic circulation within 
the permanent oceans has persisted since 
an early stage of their existence, essentially 
in the great drifts which it now follows 
under the trade winds. It is probable that 
the present deep circulation of oceanic 
waters, poleward at th^ surface and 
equatorward below the surface, is due to 
exceptional refrigeration at the pole, and 
has been preceded during past ages by a 
prevailing reversed movement of warm 
saline waters from the equator in the 
depths and cool less saline waters from the- 
poles on the surface. 


3. Diastrophism has been periodic. 
Viewed according to the periodicity of 
diastrophism, the earth's history falls into 
cycles, and each cycle into two periods, one 
of inactivity and another of activity. The 
periods of inactivity have been long, and 
dru-ing a major part of tbe duration of any 
such period the condition of inactivity has 
been common to the entire surface of the 
globe. Inactivity has not been cotermin- 
ous, however, in different legions. 

The periods of diastrophic activity have 
been relatively short, and as regards the 
whole surface of the earth in general not 
contemporaneous. The great ocean basins 
are distinct dynamic provinces, and each 
has experienced periods of diastrophic ac- 
tivity peculiar to its individual history. 
Orogcnic districts are sharply limited by 
local mechanical conditions. Tbe epochs of 
organic deformation are relatively brief. 
And folding and unconformity, therefore, 
are frequently not contemporaneous even 
in one and the same dynamic province. 

4. The processes of erosion, sedimenta- 
tion, chemical activity and organic evolu- 
tion have been periodically conditioned ac- 
cording to the periodicity of diastrophism. 
The corresponding physical phenomena 
(relief, deposits and climate) exhibit 
rhythmic changes which repeat similar 
conditions in like associations. Organic 
forms, both faunas and floras, evolving 
through intrinsic vital energy but not re- 
peating, have been rhythmically condi- 
tioned by changing environments. 

5. Erosion has been constant on land 
sorfacea through the activity of some of 
the sub-processes, decay, denudation or ag- 
gradation, which have never failed to make 
a record. A fossil sub-aerial surface must 
always show the record, unless it has been 
obUtcrated. 

6. Marine sedimentation has sometimes 
been inoonataat. During periods of dias- 
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trophic activity, when lands have been 
high, epicontinental seas small, and marine 
currents largely confined within deep 
ocean basins, sedimentation has been domi- 
nant. But during periods of diastrophie 
inactivity, when lands have been low, epi- 
continental seas extensive, and marine 
currents active on shallows and straits, 
sedimentation has failed in consequence of 
non-deposition or marine scour in appro- 
priate situations. 

7. The criteria of correlation are both 
physical and organic. The physical facta 
are hasal. The organic forms, though en- 
dowed with evolutionary energy, are de- 
pendent and sequential. Any ultimate 
classification of the earth’s history must be 
founded upon all the phenomena, inter- 
preted through their relations in the chain 
of cause and effect from diaatrophism to 
life. BaiiiCT Willis 


A XATIOyA-L SUHEAU OF SBWUOLOaY 
At its last annual meeting, the American 
Philosophical Society showed its interest in 
the scientific investigation of earthquakes by 
devoting an entire session to their considera- 
tion. At the close of the session the following 
resolutions were unanimously adopted; 

WbebsaS, Earthquakes have been the cause ol 
great lets o( life and property within the territory 
of the United Sutet and its poteessions, ae well 
at in other countries, and 
WuEBaas, It is only through the scientifle in- 
vestigation of the phenomena that then fa hope 
of discovering the laws which govern them, so aa 
to predict their ooourrence and to reduce the 
danger to life and property, and 
Whebeab, Such investigations can be suecaos. 
fully conducted only with the support of U» gen- 
eral government, bo it, therefore, 

Reaolv^d, That this society urge upon oongress 
the establishment of a national Bureau of Seis- 
mology, and suggest that this bureau tie organized 
under the Smithsonian Institution with the netive 
cooperation of the other scientific departments of 
the government and that this bureau he oharged 
with the following di'Ues; 


0. The coUertioa of seUmoIogleal data. 

h. The establishment of obterTing sta.tions. 

0 The organiation of an expeditionary corps for 
the investigation of special earthquakes and voi- 
ennie eruptions in any part of the world 

1. The study and investigation of special earth- 
quake regions within the national domain. And 

Ketolved, That copies of these resolutions he 

the Senate, to the Speaker of tile Hoiiso of Repre- 
sentatives and to the Secretary of the Smithsonian 
Institution. 

Through the active interest of Dr. W. W. 
Keen, the president of the society, these reso- 
lutions were brought favorably to the atten- 
tion of congress, and were in the House of 
Representatives referred to the Committee on 
tibrary, of which Honorable Samuel W. Mc- 
Call, of Moasachusetts, is chairman. The 
other members of the committee are E. L. 
Hamilton, of Michigan ; Charles H. Burke, of 
South Dakota; William H. Howard, of 
Georgia, and Charles K. Thomas, of North 
Carolma. 

Mr. McCall baa already shown his apprecia- 
tion of the importance of the subject, and it 
ie hoped that readers of Soisnoe will lose no 
opportunity to urge upon their senators and 
representatives in congress the need of es- 
tablishing such a bureau aa is proposed, and 
to set forth the bsekward position of our 
government in this important matter as com- 
pared with foreign countries, though other- 
wise generously disposed towards scientific 
investigation. 

There is already some danger that the mat- 
ter may be disposed of through a small 
appropriation to some existing bureau, where 
the lack' of sjlecial interest in the subject 
would soon result in the investigations being 
crowded out to make way for otbere which 
appeal more directly to the administration of 
the bureau. Wii. H. HoBsa 

UsivnaiTT or MioHisaw 


soisNTma Noras asd sews 

The national testimonial to Commander 
Robert Peary at the Metropolitan Opera 
House on February 8 was most entfauslsatie, 
the house being completely filled. Governor 



ECnSSCB 


261 


Hughes presided and a telegram rras read 
from President Taft which expressed the hope 
that congress would take some substantial 
notice of OommandeT Peary’s great achieve- 
ment. Governor Hughes presented Com- 
mander Peary with a purse containing $10.- 
000 which ho immediately contributed toward 
fitting out an Antarctic expedition. A bill 
has been passed by the senate making Com- 
mander Peary a rear-admiral of the navy and 
placing him on the retired list. 

The Langley medal of the Smithsonian In- 
stitution, created in 1908 in commemoration 
of Professor Langley and hie work in aero- 
dromios, was presented to Messrs. Orville and 
Wilbur Wright on February 10 Dr. Alex- 
ander Graham Bell and Senator Lodge made 
addresses and Chief Justice Fuller presented 
the medals, 

The French Academy of Moral and Polit- 
ical Sciences has elected Professor Willism 
James, of Harvard University, a foreign mem- 
ber of the society, in the room of the late K. 
de Martens, of St Petersburg. Professor 
James has been a corresponding member of 
the academy since 1898. 

The University of Cambridge has conferred 
the honorary degree of Sc.D. upon Dr. Mark 
Anrel Stein, explorer i and the honorary de- 
gree of M.A. upon the Hev. John Boscoe, mia- 
slonary and anthropologiet. 

Tux Academy of Katural Sciences of Phil- 
adelphia has appointed Professor Edwin 
Grant Conklin a vice-president, and Professor 
Ludwig von Graff, a corresponding raamber, 
as delegates to represent it at the eighth In- 
ternational Zoological Congress. 

The American Institute of Electrical Engi- 
neers has appointed Frofeesor A. E. Eennelly 
president of the United States national com- 
mittee of the International Electrotechnical 
Commission, 

Mr. Ohab. A. SooTT, professor of forestry, 
Iowa State College, has been elected state 
foreater for Eansasi, under the provisione of a 
law enacted by the legislature of 1909. Pre- 
viously he was for several years in the Forest 
Service of ibe United States Dspartment of 
Agriculture. 


Dr. Charles B. DAVEtrpoRT, director of the 
Station for Experimental Evolution of the 
Carnegie Institution, has given three lectures 
on “Heredity in its Apidioation to Animal 
and Plant Breeding and to Man " at the 
Johns Hopkins University as follows: 

February 7 — “ The Material Bean of Heredity ” 
February 8 — “The Method of Inhcrit.mce of 
Charactenatiea ” 

Febniaiy 9 — “ Heredity in Man." 

The students of Professor Spalding have 
set up a bronze tablet at the University of 
Michigan, bearing the following inscription: 

VOLKEY MOBOAN SPAUMNO 
In commemoration of twcnty eight years 
of faithful ocrvice as teacher of botany In 
this university (1878 to 1904) and as a token 
of love and gratitude this tablet la erected by 
100 of bis fanner students 

fingebat aU)ue virtutem. 

Done in MCMIX. 

The committee having the memorial in chargo 
consisted of Professor L. It. Jones, Professor 
F. 0. Ncwcombe and Dr. Erwin F. Smitli. 

Dr. William Bradley Riswa, professor of 
chemistry in the University of California, 
died at his home in Berkeley on February 9 
at the age of seventy years. 

The German Society of Scientific Men and 
Physicians will hold its eighty-second annual 
congress this year at Kbnigsberg from Sep- 
tember 18 to 94. 

A CONVENTION of American Ceramic Socie- 
ties was held in Pittsburgh on February 7, 8 
and 9. 

Thbodoh Dr, S. Weir Mitchell the College 
of Physicians and Surgeons of Philadelphia 
haa received a gift of $75,000 from an un- 
known donor. The gift relieves the college 
from debt. 

The Tenneeeee Qeologioal Survey will be 
established as a bureau of the state govern- 
ment, independent of any educational institu- 
tion, with offices at the state capitol and with 
a director who will give his entire time to the 
work of the survey. Chancellor Jas. H. Kirk- 
land, of Vanderbilt University, and President 
Brown Ayres, of the University of Tennessee, 
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ai« a committee oi tbe board to select the 
state geologist and arrange other matters 
requisite for the inauguration of the survey. 
The annual appropriation is ®16,000. 

At a meeting of the board of managers of 
the National Geographic Society the folloving 
resolutions were adopted: 

The National Geographic Society helievea that 
it is of importance to soienco that tidal, inagnetic 
and meteorological observations shall be obtained 
at or in the vicinity of Goats Land during the 
same period that the British expedition under 
Captain Eobert F. Scott, H. N., is making similar 
observations on the other side of the Antarctic 
area, 1,800 miles distant, and at the same time 
that this recently discovered land shall he explored 

That the society is ready to accept Mr Peary's 
proposition that It shall undertake jointly with 
the Peary Arctic Club an expedition to the Ant- 
arctic regions as outlined above, provided that tlie 
board of managers, alter consultation with the 
members of the society, finds that the project will 
receive suflicient finsncial assistance to warrant 
the undertaking. 

AccxiBmitG to the daily papers, a delegation 
which ineUided Dr. Ira Remsen, president of 
Johns Hoplcine University; Brigadier General 
George H. Torney, surgeon general of the 
army; Dr. William H, Welch, president of the 
American Medical Association, and several 
others, have called on President Taft and 
urged tbe necessity for tbe citiee of the coun- 
try to adopt more scientific methods of sewage 
disposal. They asked the preeident to appoint 
a temporary commission to inquire into tbe 
matter. Kr. Taft said he was interested in 
the subject, but that he was without authority 
to appoint a commission. 

Dumno the summer of 1010 the University 
of Michigan Museum will be connected with 
three expeditions. Ae the depository of the 
state collections it will receive the speoimene 
of the botanical investigations of a portion of 
the “peach belt” of Michigan, carried On by 
H. C. Kauffman and L. H. Pennington for 
the State Geological and Natural History 
Survey. Under a gift from Mr. Bryant 
Walker and an appropriation from tbe tini- 
veraity the curator. Dr. Alexander G. Bath- 
ven and Mr. H. B. Baker will make eollec- 


tiona in southern Vera Crus, Mexico, with 
the principal aim of enlarging the synoptic 
collection of moUuscs and vertebrates. A 
third expedition financed by W. B. Mershon, 
Saginaw, Michigan, and to be known as the 
Mershon oxfiedition will be sent to the Char- 
ity Islands, Saginaw Bay, Michigan, to con- 
tinue the biological surrey of the state that 
has been going forward for a number of 
years on appropriations from the state, uni- 
yereity and private individuals. 

VyirBSfUTY A'iD EDVCiTlO^Al VFW'R 

Mb. Amdbew Cabneoie has promised to give 
to Cornell University the $S0,0fl0 required to 
enlarge Morse Hall, housing the department 
of chemistry. 

The new biology building of the University 
of Wisconein is to bo placed on the upper cam- 
pus, at the eouth end of the court of honor, 
between University and South Halls, facing 
the Lincoln statue. Originally plans were 
drawn to suit the site formerly chosen in the 
ravine between University end Observatory 
Ililla. Now plana appropriate to the new site 
will be prepared at once by the architects. 

The New York Evening Pg$l states that 
Mr. S. 0. Iverson, state auditor, who recently 
made a thorough inspection of the school lands 
granted to Minnesota by congress in 1851, 
many years before the state goyemment was 
organized, has compiled figures which show 
that the fund now amounts to more than 821,- 
600,000, and that the state still holds approxi- 
mately 3,000,000 acres of unsold land. These 
remaining lands have great wealth, fertile soil, 
abundanpa of growing timber, and the value of 
the iron ore deposits is almost beyond com- 
prehension. “We have already 1,000 forty- 
acre tracts of land under mineral contracts in 
tbe iron-hearing districts,” Mr. Iverson re- 
ports, “ from which I beliere we shall receive ' 
on average of 1,000,000 tons per forty, or a 
grand total of 1,000,000,000 tons, which, at a 
royalty of twenty-fire cents a ton, the contract 
price, wiU produce the aum of «260, 000,000. 
Thia endowment will be realized within fifty 
years, or before tbe state is a hundred years 
old. Of this sum I estimate that the eohool 
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fund will receive $170,000,000, the nnivereity 
fund $30,000,000, and the remainder will go 
to the awamp-Iand fund, the income from one 
half of which goea to the school fund and the 
remainder to assist in maintaining our state 
institutions.” 

A DEPARTMENT of experimental breeding has 
been established in the College of Agriculture 
of the University of Wisconsin by the regents, 
who have appointed Dr, Leon J. Cole, of the 
Sheffield Scientific School at Yale, an associate 
professor of experimental breeding. Dr. Cole 
will take up his new work with the opening 
of the second semester, conducting investiga- 
tions in the subject of experimental breeding 
with special reference to the laws of heredity 
and improvement of animal life. He will also 
give instruction to advanced students. Dr. 
Colo graduated from the Michigan Agricul- 
tural College and the University of Michigan 
in 1901. He continued at Michigan as a 
graduate assistant for two years before enter- 
ing Harvard University, where he obtained the 
degree of doctor of philosophy in 1808, and 
was appointed representative of the United 
States Bureau of Animal Industry in breeding 
work at the Bhode Island Agricultural Col- 
lege, whence he removed to Tale University 
in 1908, 

The Kansas State Agricultural College has 
established a new department, that of milling 
industry, and selected to head this department 
Mr. Leslie A. Tits, now in the office of grain 
standardization. United States Department of 
Agriculture, and in charge of cooperative mill- 
ing experiments and other work at the Fargo, 
N. D., Station. Mr. Fits will enter upon his 
new field Mart* 1. The object of the new 
department is to take cognizance more fully 
of the great importance of bringing to the 
market a more perfect grain and to investigate 
means of ntilizing this to the greatest advan- 
tage. It will concern iteelf with all i]nestiona 
touching upon the wheat crop, flour making 
and bread baking. Mr. Fits has been oon- 
nected with the Department of Agriculture 
for several years and has been intimately aa^ 
oiated with several lines of wheat investiga- 
tion. Ha was also engaged in the same work 


previously at the Kansas State Agricultural 
College, of which institution he is a graduate. 

E. K. Soper, of Cornell University, has been 
appointed instructor in economic geology in 
the University of Minnesota. 

Mr. W. Aston, M.A., demonstrator in phys- 
ics, Birmingham University, has been ap- 
pointed assistant to Sir J. J. Thomson in the 
Cavendish Laboratory, Cambridge. He is 
succeeded at Birmingham by Mr. E. E. Four- 
nier d’Albe. 

Dwcumoy a^d muunmymm'E 

EARLIER REFERENCES TO THE RI'.LATION OF FLIES 

Lv the last number of Scienxe (January 
7) there is an interesting note by Dr. E. W. 
Gudger on Edward Bancroft's reference, in 
1709, to the belief that flies transmit the trop- 
ical disease known as “ yaws.” It is not gen- 
erally known that as early as the sixteenth 
century there was definitely promulgated the 
theory that flies play a rfile in the transmis- 
sion of the plague. 

Dr. Josiah Nott, 1849, lists Athanasius 
Kircher as among the earlier writers who be- 
lieved that inseets served as transmitters of 
disease. Dr. Kelly, in his fascinating volume 
“Walter Reed and Yellow Fever,” goes 
further and quotes from Kiroher’s “ Scru- 
tinium Physico-medicum,” published at Rome 
in 10S8, the remarkable statement: 

There can be no doubt that file* feed on the 
internal secretions of the diseased and dying, then 
flying away, they deposit their excretions on the 
food in noighliormg dwellings, and persons who 
eat it arc thus infeeted.' 

Unfortunately, Dt. Kelly’s translation atopa 

■Apropos of the presenhday belief that blood- 
sunking and stinging insects may oceasionally be 
direct inooulators of disease germs, the following 
statement from the lamc work is of interest: 
“In a recent plague at Naples, while a certain 
noblsman was looking out a window a hornet flew 
in and lighted on his nose and stinging him with 
ths sharp point of its proboscis, caused a swelling. 
And when the poison had gradually spread and 
crept into the vital organs, within a space of two 
days (without doubt from the contagious humours 
wUdi the insect had sucked up from a corpse), 
he eontraetsd the disssie end died.” 
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just abort of Kircher’a clause in which he at- 
tributes this theory to Mereurialis. 

Metcurialia, a celebrated Italian physician, 
who lived from 1530 to 1807, was one of the 
encyclopwdle writers typical of the period. I 
have aearohed the available volumes of his 
works, including several editions of his ex- 
tended treatise on the cause and nature of the 
plague.' So far I have failed to locate the 
reference in question, but it is evident that 
Kircher was indebted to Mereurialis for the 

The statement of Mereurialis can bo re- 
garded as no more than a lucky guess, but to 
Kircher we must give more credit. This as- 
tute Jesuit, born in 1601, was an indefatigable 
worker, and his writings are much more than 
mere compilations. There is no donbt that 
long before Leeuwenhoek’s discovery Kircher 

had seen the larger species of bacteria, which 

be described in the following words: 

It is known to all that decaying bodies abound 
in worms, but not until after the wonderful in- 
vention of the mlerosoope was it found that all 
putrid subitaneei swarm with an Innumerable 

brood of worms which ars imperceptible to the 
naked eye, and I would never have believed it if 
I had not proved it by frequent experiments, 
during many years.* 

Among the suhstanees in which he found 
these “worms’’ he mentions spoiling meat, 
cheese, milk, vinegar and decaying serpents. 
Ho does not stop with the mere discovery, but 
ho attributes the production of disease to the 
organisms, and formulates a theory of the 
animate nature of contagion. Interpreted in 
this light, the statement of Mereurialis as- 
sumes a new dignity. The germ theory of 
disease, which became dominant so soon after 
this period, fell into disrepute, to be revivified 
in the latter part of the nineteenth century. 
Only now are we putting to the test the theory 
■ " De pestelcntia in universum, pnasertim vero 
de Veneta ct Patavina,” Venice, 1577. 

Scrutinlam Physico-inedlcuin,'’ 1868 ed., p. 
48. This is one of many references wbieh might 
be oited. In his book " Ars magna Incis et umbns,” 
published twelve years earlier, there is to be found 
mention of these “ worms," showing that Kirchec’s 
observations really had extended over "many 


of Kircher relative to the rdle which flies play 
in the dissemination of disease. 

Wm. a. Rmev 
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A Treatise on Zoology. Part IX. (Oxford 
Zoological Series). Vertebrata Craniata. 
First Fascicle — Oycloetomes and Fishes. By 
E. S. Qoonracn. London, Adam & Charles 
Black, 1909. Pp. B18, 615 figs. 

This is an advanced hand-book, scholarly in 
treatment and brimful of facts, bringing up 
to date the knowledge of a growing subject. 

It embodies also a number of original results 

which for the most part are hasod upon ani- 
tomical data: its facts are marshalled con- 

vincingly: many of its sections are admirably 
treated, especially those on the theme of bone, 
paired-fins and urogenital system. It consid- 
ors fishes fossil as well as recent ; its weakest 
side is its treatment of the results of embry- 
ology. The illustrations are numerous, usually 
well selected, scores of them original and im- 
portant. From the book-making standpoint, 
the work is the equal of those which have pre- 
ceded it in the Oxford series: among details 
one msy be mentioned which may seem trivial 
to a etrong-wristed readei^the paper, though 
apparently heavy, does not weigh pounds as 
in the case of several hand-books newly pub- 
lished in the United States. 

_ Goodrich’s hook, in a word, is a very val- 
uable contribution, and its preparation must 
have proved a formidable task. Weak apote 
it hat, however, and reviewers will not fail to 
discover them. The fact ia one should hardly 
expect that- a single writer could follow the 
literature of so broad a subject without an 
ooeasional slip. As it is wo may safely say 
that Goodrich has accomplished a conepicu- 
onaly better task than any of his predecessors. 
Wo may pass over proof errors, which are not 
rare but of the usual type, and as we thumb 
over tha pages point out such defects as theaei 
“ Myxinoida ars normally hermaphrodita,’’ 
the author not knowing, apparently, that the 
early findings in this matter are diaeredited. 
Lamargvs, the great Greenland ahark, doss 
not “fertilise the eggs externally’’ as Turner 
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and Liltken believed. Jungerses has ahovm 
conclusively that these early findinga were 
based upon immature apecimena. I know of 
no trustworthy evidence that the whale-ahark 
“ realizes the length of some seventy feet ” : it 
probably does not exceed fifty feet or there- 
abouts. There is, as far as I am aware, no 
“ ombryological evidence that the hyomandib- 
ular element in Holocephala has fused with 
the skull.” The early forms like PttrieUhyt 
aro not, I am convinced, separated from 
Coccostcids on the grounds which are in- 
stanced, pp. 280-261, though this ia a mat- 
ter upon which opinions of specialieta may 
differ. " Palceaspondylut can not be a larva 
on account of the centra present,” but it 
is none the less a fact tliat larval forms, fish 
or amphibian, are not uncommon in which 
well-grown centra are present. Goodrich 
again assumes a “pineal eye” in petromy- 
zonts, though it is only fair to admit that this 
organ may not sanau siTieio be an eye at all, 
perhaps it is a temperature-appreciating or- 
gan, for one can hardly call an organ an 
“eye” in which a dense screen of pigment 
separatee the image — if there be an image — 
from the sensory cells. On page 126 we read 
that “ the main lateral line of the trunk rune 
forward on to the head ” : a batter reading per- 
haps would have been that the main lateral 
line runs backward from the head, in view of 
the development of this organ, It is stated 
that the “ yolk-sac of the Selachian protrudes 
from the ventral surface of tlie embryo often 
after birth,” a condition which, I believe, doea 
not normally occur. At least I have observed 
that in aix species (in three different families) 
the young show at birth nothing more oon- 
spicuoos than a scar to mark the disappear- 
ance of the sac. 

In several details of termipidogy I am not 
sure that Goodrich has lessened our tnubles. 
In certain cases be has created a series of 
popular names for groups whose tacfanical 
names are already widely accepted, in some 
oases classic. Thus why should we adopt 
“ FetromyzontU ” and “ llyxinoidea ” for 
the well-known MUlteitn names Hyper- 
oartia and Hyperotrsta? Nor ia he oon- 


eiatent in his effort toward popularization, 
when he devises compUcsted technical names 
where simpler ones scorn adequate. Thus 
in the matter of tho fin supports of fiahes 
he ueually discards the well-known “ radiala,” 
“basals” and “ actinotnehes ” (or plain 
“dermal rays,” to distinguish them from 
obvious akeletal rays), for such new names 
ae “ dermoptrichia,” “ somactidia,” “lepido- 
trichia.” Indeed it is not quite clear that 
these terms are as specific as the author im- 
plies Wo query whether the criterion of 
their homology is to be based upon the details 
of structure instanced, for wo recall Chat the 
homology of the bones of teleosts can not be 
determined on such finely-spun histological 
distinctions. Indeed, Goodrich himself revert* 
to the homely “ radials ” and “ basals ” when 
he is not on his guard (p. 302). He occasioii- 
ally uses names for various structures which 
are far more questionable in point of homology 
than the fin supports noted above. , Thus he 
refers throughout to “clavicle,” “coracoid” 
and “scapula” in fishes, although specialists 
by no means agree as to their homologies in 
the cheiropterygian girdle. 

His treataiMit of the teleosts will not escape 
criticism. Certain it is that he has out sev- 
eral of the Gordian knots in which tlic despair- 
ing phylogenist has been entangled. Thus, 
undaunted by convergence, he adopts numer- 
ous (about twenty) group-names ending in 
“ formes ” — Notacanthiformea, Perciformes, 
Beryciformes — and from this point of view 
gives us a very useful summary of tho groups, 
perhaps the best of its kind. This mode of 
treatment bas clearly tlie merit of conve- 
nience — ^too great convenience, perhaps, for 
wo doubt whether it expresses adequately our 
present knowledge of teleostean interrelation- 
ships. BasnroiiD Diun 

A Sand-Kit of tho Genera and Species of 
Birds. (Nomenolator Avium turn Fossllium 
turn Vivwntium.) By K. Bowdleb Sharpe, 
BLJ},, Ai^atant Keeper, Department at 
. Zoology, Britieh Museum, Volume V. Lon- 
don, printed hy -Older of the trustees. Sold 
by Longmans & Oo., 89 Paternoster Row, 
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E. C.; B. Quaritoh, 11 Grafton Street, New 
Bond Street, W.; Dulau & Co, 37 Soho 
Square, W., and at the Britiah Ifuaeum 
(Natural History), Cromwell Koad, S. W. 
1909. All rights reserved. 8vo, pp. xx + 
694. 

The issue of Volume V. of this great work, 
late in 1909, brings to a conclusion an under- 
taking of the greatest importance to system- 
atic ornithologists. The first volume ap- 
peared in 1890, the second in 1900, the third 
in 1901 and the fourth in 1908, the whole com- 
prising about 1,700 pages. The work ia simi- 
lar in plan to the late C. E. Gtay’a “Hand- 
list of Birds ” (3 vols., 8to, 1809-71, British 
Museum), being a list of not only the genera 
and species, but of the higher groups, ia aya- 
tematic sequence. The classification followed 
ia that proposed by Dr. Sharpe in 1891. No 
one could have had a better equipment for the 
preparation of such a work than its lamented 
author,' who wrote the greater part of the 
British Museum “Catalogue of Birds,” and 
under whose auperviaion the whole (27 vole., 
1874-98) waa prepared end publiahed, and 
whose knowledge of the external characters of 
birdi and the literature of ornithology woe 
doubtless unequaled by that of any ornitholo- 
gist the world has yet seen. Hie "Hand- 
list ” is thus superior, in both method and de- 
tail, to any of its predeceseore in the same 
field. 

Under the genera references are given to 
preceding works where the group is mono- 
graphically treated, end under the species to 
the British Museum “Catalogue of Birds,” 
where full descriptions and citations of the 
principal references are given, or, in the caae 
of species published since the appearance of 
the “ Catalogue of Birds,” to the original 
place of description ; there are also often ref- 
erences in footnotes to authorities who have 
recently expressed opinions regarding the 
status or proper nomenclature of certain forms 
different from those adopted in the tart. In 
order to secure the greatest degree of oom- 
' Dr. Sharpe died on Christmas Day, 1809, attar 
a short illness, from pneumonia, at the age of 
sixty-two years. 


pleteness and accuracy attainable. Hr. Sharpe 
sought the cooperation of leading authorities 
throughout the world, to whom he sent proof 
sheets of the work for revision. Those cor- 
respondents numbered nearly thirty, of whom 
more than a fourth are residents of the 
United States. The work thus carries a de- 
gree of Buthoritativencse that could have been 
obtained in no other way, in respect at least 

In judging a work of this character, it is 
important to know tlie view point of the au- 
thor, especially with reference to the nomen- 
clatorial standpoint and tho species (jiiestion. 
Unfortunately Dr. Sharjie was one of the few 
ornithologists of the older school who were un- 
able to accept the modern idea of subspecies, 
and hence all the forms he has seen fit to 
recognize are catalogued as full species, the 
binomial form of names being strictly adhered 
to throughout the work. Hence many forms 
originally proposed as subspecies, and so rec- 
ognized by later authorities, together with 
many discarded even by their proposers, ate 
here catalogued as full species and stand on 
an even footing with forms of far higher 
taxonomic value. Their real status and re- 
lationships, or even the real worthlessness of 
many, are thus concealed from all but experts 
on the particular groups to which such forms 
respectively belong. While Dr. Sharpe thus 
catalogues “18,989 species,” this number, it 
should be remembered, includes all currently 
recognized “forms” of birds, but many of 
them are not “ species ” in the commonly ac- 
cepted sense, which probably do not exceed 
13,000. 

The nomenclature adopted is also, unfor- 
tunately, not in accord with the requirements 
of now commonly accepted rules. At the time 
when the early volumes of the British Mu- 
seoim Catalogue of Birds was prepared, the 
British Association Buies of NomeneUture, 
promulgated in 1842, were the only hiles then 
in vogue, so far as rules of nomenclature 
were then respected. These rules provided that 
zodogioal nomenclature ihould date from 1786, 
or from Linneus’s twelfth edition of his “ Sya- 
tema Naturss.” Later the tenth, or 1758, adi- 
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tion of this work gradually became the gener- 
ally recognked starting-point, and of late years 
has become officially so recognized in all mod- 
em codes of nomenclature. In the meantime 
the British Museum Catalogue hud reached 
completion on the old basis, and a strongly 
grounded spirit of conservatism compelled 
adherence to the practises of earlier days. 
Hence we have in the “ Hand-list ” a work 
that, while of the highest utility as a cata- 
logue of the genera and “ species ” of birds, is 
out of touch at many points with modem 
ways; but, with this fact in mind, the special- 
ist can easily avoid the pitfalls. It should 
hence be remembered (1) that names, generic 
or specific, founded before 1766 (eacept Bris- 
sonian names) are here ignored; and (2) that 
emended forms of names are employed whore 
a name as originally propounded is believed 
to hsve been incorrectly constructed. 

It is with the greatest regret that, in re- 
viewing the “Hand-list” from the present 
generally accepted standpoint of nomencla- 
ture, these criticisms seem necessary. No one 
can have a greater admiration for Dr. 
Sharpe’s work in systematic ornithology than 
the present reviewer, who regards him as 
without a peer in his special field of activity, 
and his “ Hand-list ” as a fitting dose to a 
long aeries of monumental works in'oroithol- 
ogy. 

J. A. Alleb 

Anfangigriinde der MaxwelUchen Thtorit 
ttrhnipfi mit dtr SlehiToneniheorie. By 
Fbabz Biohau. 8to, pp. ix-|-246. Leip- 
zig, Teubner. 1909. 

This book, developed from a course of leo- 
tnree to teachers, assumes on the part of the 
reader a knowle^ of elementary experi- 
mental and theoretical electricity, ai well as 
some acquaintance with aiulytical meohan- 
ioe, potential theory and differential aqua- 
tions. It is not intended as in any way a 
complete exposition of electrical theory, but 
aims, and with suocesa, to treat clearly and 
with precision a number of fundamental eub- 
jeots, ranging from aimple problems in dee- 
troftatioi to the deotromagnetio theory of 


light in media at rest. The treatment, while 
exact and of necessity involving many equa- 
tions, is physical rather than mathematical. 
In the opinion of the reviewer it would he 
improved by making less use of potentials. 
Considerable use is made of dynamical and 
thermal analogies, and the electron theory is 
in evidence throughout, contributing much to 
the interest of the work. But few statements 
in the text are in need of correction. Ac- 
cording to one of these true magnetism (div 
jiM) corresponds to the magnetic pole strength 
of experimental physics, although a virtual 
modification bf this statement occurs a little 
later. Also the electromotive force of a gen- 
erator supplying power is referred to as the 
potential difference between its terminals on 
open circuit — an old error of remarkable 
vitality. The reviewer often wonders what 
one who defines the eleotromotive force of a 
generator in this way thinks about a series 
dynamo, for example, whose electromotive 
force for normal current may be thousands of 
volte, while its terminal potential difference on 
open circuit is practically nothing. Accord- 
ing to another statement of the author, no 
direct experimental proof had been given, 
when the book was written, of the development 
of an electric intensity in an insulator by a 
changing magnetic field— the converse of the 
Rowland effect. It will be remembered, how- 
ever, that such a proof was given some years 
ago by the experiments of Orfimieu, as cor- 
rectly interpreted by Larmer and H. A, Wil- 
son. With only a few oversights in need of 
attention, the work as a whole is very free 
from errore. The printing is excellent. 

S. J. Barnett 

SOIBSTIFIC JOURHALB AW ARTWLKB 

The opening (January) number of Volume 
11 of the TnmaacHoiu of ih* American Mafh- 
ematictl Booiety eontiina the following 
papers: 

H. F. Bllehteldt: “ Theorems on simple groups.” 

Virgil SnydsT! “Infinite disoontinuoiii groups 
of birationa) transtonnatlons which leave certain 
lurfaees invarlaat.” 

B. B.. LyOei "Proper multiple integrals over 
tterahle fields.” 
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C. F. Craig; “On a claai of hyperfuchelan funo- 
tiona " 

W. D. Mncniillan . “Periodic orbiU about an 
oblate apberoid." 

Tue December number (Volume 16, num- 
ber 3) of the Bulletin of the American Mathe- 
matical Society oontaina: Report of the 
Princeton Colloquium of the iooioty, by Virgil 
Snyiler; Report of the September meeting of 
the San Pranciico Section, by C. A. Koble; 
Report of the Winnipeg meeting of the Brit- 
ish Asstwiation, by J. C. FieUa; Report of the 
Salzburg meeting of the Deutsche Mathe- 
matikor-Vereinigung, by E. Dintd; “Ger- 
gonrio'fl pile problem,” by IL Onnen; “The 
integral equation of the second kind, of Vol- 
terra, with singular kernel,” by G. C. Evans; 
“Descriptive geometry” (review of recent 
worlcs by Miiller, Loria-Schfitte and Wilson), 
by Virgil Snyder; Review of Jackson and 
Milne’s First Statics and Martin’s Text-book 
of Mechanics, by F. L. GriiBti; “Shorter 
jiotioes ” i Beltrami’s works, by Eduard Study, 
Eaplanche’s Etudes sur lei angles imagin- 
aires and Thomae’s Bestimmte Integrale und 
die Foutierschen Rolhen, by J. B. Shaw; 
“Holes” and “New Publications.” 

The January number of the Bulletin con- 
tains: Report of the October meeting of the 
society, by F. N. Cole; “ Note on the groups 
generated by two operators whose squares are 
invariant,” by G. A. Miller; “The solution 
of the equation in two real variables at a 
point where both partial derivatives vanish,” 
by L. S. Dedeiiek; “ Tables of Galois fields of 
order less than 1,000,” by W. H. Bussey; 
“Bdchcr’s Integral Equations,” by G. A. 
Bliss; “Shorter notices”; Pasch’s Grund- 
lagen der Analysis, by F. W. Owens; Ben- 
neoke’s Zweidimensionale Logarithmentafel, 
by £. J. Townsend; Toung and Jackson's 
Elementary Algebra, by E. B. Lytle; “ Notes,” 
“ New Publications.” 

The February number contains; Report of 
the meeting of the Southwestern Section, by 
O. D. Kellogg; “Note on a new number 
theory fnnctioh,” by E. D. Carmichael; 
“Bairc’s Lecons d’ Analyse,” by E. S. Hed- 
rick; “Infinite series” (review of Nielsen’s 


Unendliche Reihen), by J. B. Shaw; “The 
coUineations of space” (review of Sturm’s 
Goometrische Verwandtsohaften, Volume 
in.), by Virgil Snyder; “A synoptic course 
for teachers” (review of Klein’s Elemen- 
tarmatbematik. Volumes I. and 11.), by J. W. 
Young; “Correction”; “Notes”; “New Pub- 
lications.” 


THE FOETY-rUIST GSyERAL UEETINO OF 
THE AMERICAN CHEMICAL SOCIETY 
The forty-first general meeting of tlm Ameri- 
can Chemical Society was held in Boston in con- 
nection with the annual winter meeting of the 
American Association for the Advancement of 
Science, December 28-31, 1009. Nearly 000 ehem- 
iets were present, making this the largest meet- 
ing ever held by the society 
On Tuesday, December 29, exoursiona were 
made to the breweries of Massachusetts Brewer- 
ies Company and to ths factories of Walter 
Baker A Co , chocolate and cocoa preparations, the 
New England Oas 4 Coke Co, and the Forbee 
Lithograph Manufacturing Co In the evening 
the membere enjoyed a complimentary emoker 
given by the members of the local section at the 
Hotel Brunswick. 

On Wednesday the members of the society went 
to Cambridge, where a general meeting was held 
in the New Lcctuie Hall of Harvard University. 
They were the guests of the univeriity at luni^ 
at the Harvard Union. Tlie following papere 
were read: 

Report for the International Committee on 
Alomm Weigkte; F. W. CuaEKE. 

Methode Employed in Preeite Chemical fnceett- 
patione; T. W. Rioaanns. 

On the Cenilitulion of Curcurrme — the Coloring 
Matter of Tumeno: C. Louno JxGXBon and 
Latham Cr-ABSE. 

The Applieation of Phyeioal Chemutry to the 
Study of Oleoretine; Chables H, Hextt. 

The Funelwn of Ckemietry in College Edueatiou; 
trUAv C, Newex. 

The Cause of Color in Organic Compoundi; 
Bicbabo S. CuMiee. 

The Untied fiiaies Pharmacopoeia and the Ameri- 
can Chemtooi Society: JoeiWH F. RElciitayoit. 
J. A. R. Neielondc; Cbas. E. Moheoi. 

The Poet and Future of the Study of SoJuMob*; 
touH EatiuEisBias. 

The Chemtet’e Plaoe in fnduefryi A. D. Iim*. 
In the evening the president of the society. Dr. 
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mixturefl of potusaiuni guJpbftte and «odluiD platinum crucibie. When conducted in thia 

chloride was measured and compared with the con* the combustion was in every oaso complete. The 

dvctivity calculated with the help of the above final results showed very satisfactory agreement 

stated principle. Tim agreement confirms the among themselves^ and all will be soon published, 

validity of the principle. This investigation will be continued in the near 
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lo» ■ W. C Bbay and F. Hexr. “P™ “"By relation. 

The experimental verification by eondnctaitoe compounds, 

measurements of the principle given in the pro* Tfie Compfesitbiititsi of Cerfafn homerie Hydro* 










yl acetate and anhydnnn of the forfjW mateflal did not differ aoniibly from 
thi* nine. The melting point of the material ie 
Sold in y,lrK Acid; FBnBmo 1.800 and 1,850’ C. Analyiia of the 

molten beada ahova that the material la 100 per 
general aUtoment that gold la “"!• containing no iron, aodium or oxy- 

eingle arid, there are TOiioua **" “ Inrpuritiea. 

y literature that gold may go ftome Sew Double Araenotea; L. J, OoKnus. 
he nitric acid during parting. If to a hot ferric chloride loiution, atrongly 


incipient precipitation, 





















gttKitx 18 , 1810 ] iSOIMGS 


279 


triftngulation, variatloB of laUtnde, 
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THE CARNBOIE FOUNDATION FOR THE 
ADVAXCEUEVT OF TEACHINQ' 

THE AOTUAWAL SIDE OP THE SETIBINO 
AIJAJWANCE SYSTEM 

The foundation has now had four years 
of history. It seems, therefore, desirable to 
examine as critically as possible the experi- 
ence' gamed in this interval. It will be re- 
membered that m each report emphasis has 
been laid upon the fact that the income of 
the foundation eould sustain permanently 
a satisfactory retiring allowance system for 
only a limited number of teachers and that 
it was desirable to determine at as early a 
date as practicable the approximate load 
the income could carry ; or, put in another 
way, to determine the number of teachers 
as well as the number of institutions which 
the foundation might safely include in the 
retiring allowance system. 

For the sake of continuity I venture to 
state in some detail the process through 
which the trustees have gone. 

When the first $10,000,000, with its in- 
come of $600,000, was placed in the hands 
of the trustees, the problem before them 
presented a variety of factors, some of 
which were of an actuarial nature, but 
mainly the factors were of an educational 
and social character. 

From the actuarial standpoint the prob- 
lem could be stated in several ways. Per- 
haps the moat simple way to state it is in 
the following terms. Assuming one thou- 
sand college professors at an average age 
of forty-seven, assaming three fourths of 

* *£xir«ot from an advance oopy of the Fourth 
Annuoi K«port of' the president and of the 
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them to have vivas, assuming an average 
pension of $1,000, and assuming that sur- 
viving widows would receive half of the 
pension which their husbands had earned, 
what would be the probable sum necessary 
to set aside in order to meet the annuities 
which would Anally result if every pro- 
fessor retired at siity-flvel 

To answer this question one must assume 
a mortality table and a rate of interest. 
Teachers have a better expectation of life 
than that indicated in the American mor- 
tality tables, and it was therefore necessary 
to use some table which represented more 
nearly the expectation of life in the case 
of preferred risks. The best authority 
available for this purpose is the McClin- 
tock tables, prepared by Mr. Emory Me- 
Clintock, actuary of the Mutual Life In- 
surance Company of New York. These 
tables were made up by taking into consid- 
eration all the standard annuity tables in 
use in 1899, such as Finlayaon’s table 
(which was for many years the standard 
in Great Britain ) , the results of the French 
companies and also the experience of the 
New York Life and the Mutual Life In- 
surance companies in the writing of an- 
nuities. The lives of such annuitants form 
very much the same class of risks whiqb 
those of teachers offer. This table was 
adopted as the New York standard for 
annuities after the recent insurance in- 
vestigation, the law going into effect Jan- 
uary 1, 1907. The difference in the life 
expectation, as computed' by the American 
mortality tables and by the McClintock 
tables, is shown in the following compari- 

Another assumption which must be made 
is the rate of interest. The rate prescribed 
by law, upon which life insurance com- 
panies base their calculations, is 3^ per 

Assuming this extreme case, the actu- 



aries estimated that a capital of $10,000,- 
000 would permauently carry such a load 
as that indicated for a body of approxi- 
mately three thousand teachers. Some 
teachers will, however, die before reaching 
sixty-five; others will resign; but, most im- 
portant of all, the bulk of teachers who 
reach the age of sixty-five will prefer to 
teach for some years longer, and the foun- 
dation receives five per cent, instead of 
three and a half. All of these considers 
tions indicate that under such conditions 
as hold in practise such' a capital would 
supply an average aUowanee of $1,500 a 
year to such retired teachers and their 
widows as are likely to be famished by a 
body of three thousand professors. This 
estimate was given in the first annual re- 
port 

On the other hand, there are nnmerous 
facts qp tbe^ other aide of the argument 
which will occur to every one. Such an as- 
sumption provides for lets than one hun- 
dred institutions (or, with the sixteen mil- 
lions now in control of the foundation, for 
perhaps one hundred and twenty institu- 
tions, of which about one half have now 
been admitted). It can not provide for all 
the colleges of America, and this fact has 
been emphasixed in each aimual report. 
In addition, we have taken no account of 
the growth of Gie institutions of learning. 



PmsuiiT 2e, 1910] 


SCIENCE 


It we ueuine that Harvard and Columbia 
are to have in the next generation faeultiea 
of two thousand instead of two hundred, if 
we assume that salaries are to be greatly 
increased, and if we assume that every 
professor is to claim his retiring allowance 
the moment it is available to him under 
the rules, it ia clear that the large endow- 
ment of the foundation will be inadequate 
for even those institutions which have been' 
admitted. 

The truth is, however, that the matter is 
only in a partial sense an actuary’s prob- 
lem ; all these assumptions do not detract 
from the fact that a well informed and 
conscientious body of trustees can, with the 
amount of income now in their control 
(some $800,000), maintain a satisfactory 
system of retiring allowances for perhaps 
five thousand teachers, distributed in about 
one hundred and twenty institutions. To 
do this is mainly a problem of common 
sense and fairness, not one of actuarial 
computation. 

This is the practical advice which the 
trusteea received from the actuaries them- 
selves at the beginning of their administra- 
tion. They said; 

The problem ie only pertly eotueriel. No men 
een poeeibly predict whet will heppen under eiiy 
eetumed method of retirement. Freme your rulee 

eoeording to your judgment of whet will boet lerre 

the iateiute of the teechere, within the general 
eetimetee isAhetad. Reeerve oerefully the power 
to emend your rulee of retiremmit le clroum- 
eteuoee mey require, end go forward to eoquire 

auoh experience ee will enable you to make per- 

manent end final rulee. 

This is the course which the trustees pur- 
sued; there was really no other open to 
tibcm. They adopted certain rules for the 
granting of retiring allowances, always 
accompanying the statement of the rules 
with the following provision: 

The Oemegie Foundation for the Advenooment 
a( Teeohliig retolni the power to alter theee rulee 


in eucb manner aa experienoe may indicate ae 
deurable for the heneSt of the whole body of 

This was accompanied by the additional 
statement that a pension once granted 
would not be affected by a subsequent 
change in the rules. 

THB ADOPTION OF THE FBESENT BULKS 

It was after such conference with expert 
actuaries that the present rules were 
framed. At that time a smaller dumber of 
institutions seemed likely to be eligible 
than has since proved to be the ease. The 
state institutions have within the last year 
been made eligible, and many colleges 
which at that time bad denommational re- 
strictions of a legal sort have since removed 
them and have become thereby eligible for 
consideration. The most the trustees hoped 
for at that time was to establish retiring 
allowances in enough institutions to bring 
m the retiring allowance plan as a part of 
American college administration. As 
stated in the first annual report, pages 30, 
31: 

It U *»ttm»t«d that an income of $600,000 will 

the coale adopted, for nometliing over three thon- 
■and profcMore. Thi» would correapond to the 
admieeion of aoniewhere between one hundred and 
one hundred and twenty institutione to the ac- 
cepted lut. . . . The establiihment of an effective 
■yetam of retiring allowances in one hundred in- 

etitutione in the United States and Canada will 

contribute vastly more to the introduction of the 

retiring pay principle in American education than 

the maintenance of a charitable fund for a much 

larger number of institutions. Once the principle 

is eetablished, and in so large a number of Insti- 
Utlone aa this, it will be necessnry for Institu- 
tions which (or any reason are not eligible to this 
list to provide such retiring allowances for pro- 
fessor* from other sources. This estimate, though 
only an approximate one, brings squarely before 
the trustees the consideration of the probable limit 
- of the fund Itself. 

Much thought was given to the framing 
of such rule* aa mi^t best serve the inter- 
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estsof teachers, The underlying principles 
which seeiaed to be clear were these: 

1. The retiring allowance must come to 
the teacher as a right and in accordance 
with fixed rules. 

2. It should form a fair proportion of 
his active pay and a larger proportion of 
small salaries than of large ones, a condi- 
tion which was rendered fair by paying 
the same proportion of the first thousand 
dollars of active pay to all. 

3. The retiring allowance should be 
available at some fixed age and after some 
stated period of service. 

4. Some account should be taken of disa- 
bility. 

5. The retiring allowance system should 
embrace in its provisions the widows of 
teachers who under the rules had become 
eligible to retiring allowances. 

The question of the minimum limit at 
which retirement on the ground of age 
should be permitted was one concerning 
which there was wide difference of opinion. 
The two ages most often suggested to the 
trustees were sixty-five and seventy. A 
number of teachers argued that seventy 
was early enough for a fixed date for re- 
tirement. More than one teacher of prom-, 
inence urged that a teacher was at his best 
between sixty-five and seventy (these were 
all men past sixty-five). On the whole, 
however, it seemed clear that if the right to 
a retiring allowance did not mature till the 
age of seventy, a large part of the benefit 
of the endowment would be lost. The trus- 
tees therefore fixed upon sixty-five as a 
reasonable minimum limit upon which re- 
tirement on the ground of age could be 
claimed, leaving the questioh of the con- 
tinuance of a teacher’s service beyond that 
period to be determined entirely by the 
college and himself. The rule which re- 
sulted from this action is as follows; 


Ruui 1. Retirement on the Baei, of ije.— Any 
penon rixty-flve years of age, who has had not 
less than fifteen years of aerrice aa a profetior 
and who ia at the time a profeaaor in an accepted 
uutttntion, shall be entitled to an annual retiring 
allowance, computed aa foiiowg. 

(a) For au active pay of twelve hundred dollara 
or Icaa, an allowance of one thouaand dollars, pro- 
vided no retinng allowance shall exceed ninety 
per cent of the active pay 

(») For an active pay greater than twelve hun- 
dred dollara the retiring allowance ahall equal one 
thoueand dollars, iaercoaed by fifty dollara foi 
mush one hundred dollars of octive pay in eXoeiw 
of twelve hundred dollar* 

thousand dollura 

Computed hj the formula R = i/i + 40(1, 
wheie ff=: annual retiring allowance, ond A — 
active pev 

It seemed extremely desirable that a re- 
tiring allowanee system should include 
some provision for teachers who, after 
long service, have become broken in health 
or who by physical infirmity, such as the 
loss of hearing, are incapacitated for their 
calling Among the most pathetic cases in 
the profession of the teacher and those 
most embarrassing to the cnlleges them- 
selves have been the ones in which teachers 
have, after faithful service, broken in 
health and found themsclvea with ap- 
proaching age practically helpless. In 
consequence the trustees adopted a second 
rule providing for retirement on the 
ground of service, intended to meet such 
cases as those 'referred to, together with 
the rare eases which now and then arise 
when a man of real genius as a scholar 
might prefer to accept a smaller pension 
and devote himself exclusively to produc- 
tive work in science or literature. The 
trustees realized that retirement below the 
age of sixty-five threw upon the founda- 
tion a larger load than the retirement of 
one above that age. It waa believed, how- 
ever, that the number of teachers who 
would avail themsdvea of retirement under 
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taeh conditiosfi would be confined almost 
exclusively to those who were physically 
impaired, and that the load coming from 
this provision would be small. The second 
rule, providing for retirement on the 
ground of service, is as follows: 

Kole 2. Jlelinimeat on the Baeit of Service . — 
Any person who has hsA a service of twenty Ave 

professor in an accepted institution, shall be 
entitled to a retiring allowance computed as fol- 
ia) For an active pay of twelve hundred dol- 
lars or less, a retiring allowance of eight hundred 
dollars, provided that no retiring allowance shall 
exceed eighty per cent, of the active pay. 

( b ) For an active pay greater than twelve hun- 
dred ddlars, the retiring aliowance shall equal 
eight hundred dollars, increased hy forty dollars 
for each one hundred dollars in excess of twelve 
hundred dollars. 

is) For each additional year of servioe above 
twonty-Ave, the retiring allowance shall he in- 
creased by one per cent, of the active pay. 

(d) No retiring allowance shall exceed fodr 
thousand dollars 

Computed by the formula i Jl = A/100 (h 15) 
+ 320, whore R = retiring allowance, A = active 
pay, and b = number of years of service. 

The second nile thus became a complex 
one, covering service and disability. In 
addition, the executive committee has, by 
the authority of the trustees, granted oc- 
casional temporary disability allowances, 
usually for one or two years' duration, to 
enable a teacher who has broken down to 
regain bftalth. 

A third rule provided for a pension for 
the widow of any teacher who, either on 
the ground of age or servioe, was entitled 
to a retiring allowance. 

These rules have now been in operation 
four years. During this period an enor- 
mous amount of oorrespondenoe has gone 
on between the foundation and teachers 
and college officers in all parts of America. 
The rules have been criticized and exam- 
ined from every point of view. It seems. 


therefore, an opportune moment to review 
the experience of the foundation in their 
administration and to reexamine the whole 
matter in the light of this experience. Be- 
fore proceeding to this examination, how- 
ever, some light will be thrown on the 
question by the testimony of the teachers 
who have accepted retiring allowances. I 
have written to each teacher who is re- 
ceiving a retiring allowance and asked a 
frank statement of the reasons tor his re- 
tirement. It is a part of the invariable 
policy of the Carnegie Foundation to place 
in the hands of those interested in educa- 
tion the fullest details respecting the foun- 
dation and its admmistration. In accord- 
ance with that policy the nature of these 
replies is indicated in the following sum- 

TUG BBASOKS WHY COLLEGE TEACHGBS 
RETtSB 

The inquiries just referred to were ad- 
dressed to teachers on the retired list, with 
the understanding that individual letters 
were not to be quoted. The summary 
which follows represents, therefore, only 
such classification of the replies as is pos- 
sible without direct quotation. The cor- 
respondence makes an interesting contribu- 
tion to the history of this matter, and 
throws light on the varied conditions of 
college administration in small and large 
institutions and in various parts of the 
continent. 

Letters were addressed to two hundred 
and eleven teachers on the retired list, 
asking for the purposes of the foundation 
a brief statement of the reasons for retire- 
ment, Replies were received in practically 
every ease, apd these were, with few ex- 
ceptions, sufficiently definite to give a clear 
idea of the motives, or the combination of 
motives, which ii^uced the writer to retire 
from active service. 
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For the sake of clearness and in order 
to help our discussion of the mle^ it is best 
to consider these replies in two groups; 
first, the replies of those who retired after 
reaching the age of sixty-five under Kule 
1 ; second, the replies of those who retired 
below the age of sixty-five under Rule 2. 

Some one hundred and sixty-five letters 
were received from professors who had re- 
tired at sixty-five or over. These men can 
be divided as to age into two groups ap- 
proximately equal in number, the one 
group retiring at ages between sixty-five 
and seventy, and the other retiring above 
seventy. The size of this second group is, 
however, probably disproportionately high 
because previous to the establishment of 
the foundation many teachers continued 
in service longer than they would under 
present conditions. 

Of the whole number retiring on reach- 
ing sixty-five or later, twenty-seven, or 
nearly one sixth, state that their retirement 
was distasteful to them. They were, in 
their judgment, in full vigor of mind and 
body, but either on account of some statu- 
tory provision of their college, or by reason 
of the advice or wish of the college admin- 
istration, they felt their retirement to be 
necessary. 

In addition to the twenty-seven men who 
state frankly that they retired against 
their own wishes and judgment, there is a 
considerable group who indicate that they 
were induced to ask for a retiring allow- 
ance through a foreboding on the subject 
of age. They retired not on account of 
pressure from the administration or on ac- 
count of a statutory provision, but because 
they wished to anticipate the formal sug- 
gestion of such sction. 

Various personal considerations were 
given for retirement of a sort which do not 
permit olassifioation. For example, a few 
professors in small colleges felt the burden 


of too much elementary teaching and the 
hopelessness of relief in view of the pov- 
erty of their colleges. Under such oir- 
cumstances, they preferred to retire alto- 
gether from teaching. A small group 
retired out of dissatisfaction with the atti- 
tude of their colleges toward their subject; 
one teacher thought that a wise husbandry 
of the college’s resources demanded the 
abolition of his department. Recent revo- 
lutionary changes in science caused five 
men between sixty-five and seventy-five to 
conclude that younger men were more 
capable of adapting class-room methods to 
the new discoveries. Two frankly stated 
that their scholarship seemed to them to 
belong to an older generation, and it was 
too late to begin the mastery of new 
methods 

The largest group— fifty- two in all, 
nearly one third of those retiring on the 
ground of age— wrote in a serene and 
cheerful spirit. In the main the tenor of 
their letters was to the effect that they had 
discharged their duties to their profession, 
and with growing bodily infirmities they 
were glad to retire from active duties as 
teachers to some long-deferred study or 
research. These men wrote with grateful 
hearts concerning the opportunities for 
work which their profession had given 
them, and with equal gratitude for the 
provision which enabled them to look for- 
ward to a'quict and useful old age. If any 
man is discouraged over the outlook of the 
American scholar, be will get new faith by 
reading the letters of these veterans, some 
of whom had fiUed professors’ chairs for 
sixty years. 

From teachers who had retired under 
the provision of Buie 2 sod who, mi retire- 
ment, were below the age of sixty-five, 
forty-two letters were received. Of thesh 
only twelve had retired on the ground of 
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impaired health— four (ages fifty-nine, 
sizty-one, sixty-three, sixty-four) suffering 
from defective eyesight or hearing, and 
eight (ages fifty-four, fifty-six, fifty-eight, 
fifty-eight, sixty-one, sixty-two, sixty-four, 
sixty-four) having developed some malady 
or ine,urrcd a general breakdown in health. 
Of the remaining thirty, ten (ages two 
each at fifty-twn, fifty-four, aixty-two, 
sixty-three and sixty-four) retired on ac- 
count of some college complications, five of 
them stating explicitly that their resigna- 
tions were requested by the presidents of 
their respective institutions or that they 
were dismissed 

Twenty still remain to be accounted for. 
These were in good health and in their 
own judgments capable of teaching salis- 
factonly. Five (ages fifty-five, sixty, sixty, 
sixty, sixty -three) desired to engage in the 
work of research or other professional 
labor, with the additional reason in one 
case of dissatisfaction with the attitude of 
the student body and in another the fear 
that the college might prefer retiromeni 
Two (ages sixty and sixty-three) took ad- 
vantage of the opportunity for family rea- 
sons; two (ages sixty-one and sixty-three) 


thought that younger colleagues ought to 
have the chance to occupy the positions 
they held; five (ages fifty-one, fifty-seven, 
fifty-eight, sixty, sixty-two) desired to en- 
gage in business; six (ages fifty-one, fifty- 
four, fifty-six, sixty, sixty-two and sixty- 
three) desired recreation and relief from 
the recitation and lecture room. 

The statements by these two groups of 
men are most illuminating m respect to the 
actual working of such provisions as are 
incorporated in the present rules. 

THE WOnKINU OP THE RUI,BS FOR RETIREMENT 
AND THEIR BETTERMENT 

The following table shows in condensed 
form the financial load which has resulted 
in accepted institutions under the opera- 
tion of the rules as they have hitherto 
stood. The statcinent is confined to the ac- 
cepted institutions for two reasons— first, 
the teachers in these institutions are the 
only teachers who have had free opportun- 
ity to avail themselves of tlie retiring al- 
lowance provisions, and secondly, these 
institutions contain the only body of 
teachers for whom the foundation has ac- 
cepted permanent responsibility. 
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1905- 6 8 «n,e76 

1906- 7 10 14^15 

1907- 8 14 28,615 

1908- 0 17 28,4J6 


The discussion of these statistics will be 
most profitable if the two groups are again 
considered separately. 

(A) KeiiremenU on the Ground of Age 

(Rule 1) 

On the whole the results obtained under 
the use of this rule present a satisfactory 
outcome. Teachers who have passed the 
minimum age at which a retiring allow- 
ance may be claimed have apparently 
availed themselves of the opportunity to 
retire in much the manner in which the 
trustees had anticipated. 

With regard to the objection voiced by a 
considerable group that they were retired 
while still capable and eager to discharge 
their duties, a word may be said. Ttie 
question of compulsory retirement at a 
fixed age is one which has been much dis- 
cussed, Several institntiona have adopted 
such a rule, the age of retirement being 
fixed at ages ranging from sixty-five to 
seventy years.* In the case of any individ- 
ual the active service may be lengthened 
by action of the college truatees. The ques- 

‘The following inntitutiona have niiopted more 
or lens ilehnite regulsUons for tbe retirement of 
profeseors upon reaching a given nge. In rooet 
instanoca proviainn ia made for the exteniion of 
the age limit by the tnisteei- Univereity of Cin- 
cinnati, 96 years ; Cornell Univereity, 96; Darh 
mouth College, 70; Harvard University, 60 Ttdim- 
tary, 99 compulsory; Grinnell College, 70; Leland 
Stanford Junior University, 65; Marietta College, 
65; Oberlin College, 65 voluntary, 98 compulsory; 
New York University, 65, University of Mirnee- 
BoU, 98; University oi Pittsburgh, 96 (tacit 
understanding, but no rule) ; Bwartbmore College, 
66; Vaaaar College, 96 voluntary, 70 compulsory; 
Williams College, 65 voluntary, 98 compnlaory; 
Vale University, 66 voluntary. 


tion whellier compnlsory retipcment » ■ 
wiae provision in an institution of learning 
is one upon which something may he said 
on both sides. 

It is clear that the artificial closing of 
the work of a great teacher is a matter to 
be regretted, and in the active professions 
of the world sixty-five, or even sixty-eight, 
is a period in which many men do their best 
work. In trade, in politics and in the pro- 
fession of the law the years between sixty- 
five and seventy are those in which men as- 
sume successfully the heaviest responsi- 
bilities. Viscount Morley at seventy-one 
18 framing a new plan of government for 
an empire of three hundred million people. 
Chief Justice Marshall guided the delibera- 
tions of the Supreme Court of the United 
States with unabated vigor until his death 
at eighty. Lord Palmerston first became 
Prime Minister of England in bis sixty- 
ninth year. Von Moltke was seventy at the 
beginning of thePranco-Prussian War. It 
would have been a great loss to scholarship 
to have retired at sixty-five Bunsen, who 
taught at Heidelberg until he was seventy- 
eight; or Von Esnke, who taught at Berlin 
until he was seventy-six; or Von Banke’s 
colleague, Mommsen, who was still teach- 
ing when he died at the age of eighty-six. 
The University of Glasgow would have 
suffered if it had not permitted Lord Kel- 
vin to occupy his professdrship, until his 
voluntaiy retirement at seventy-five, and 
the University of Jena is a stronger insti- 
tution because Ernst Haeckel is still pro- 
fessor of xoology there, in his seventy-mth 
year. Lord Acton was sixty-one before he 
began his eleven years’ fruitful service ia 
the chair of modem history at Cambridge, 
and Edward A. Freeman was the same age 
when he accepted the corresponding chair 
at Oxford, Upon Freeman’s death in lue 
seventieth year be was succeeded by dames 
Anthony Fronde, then seventy-four. It 
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is also evident that the filing of an arbi- 
trary limit cansaa some apprehension to 
men approaching that period. 

All this, however, does not affect the fact 
that notwithstanding the presence of 
notable service by men of seventy and up- 
ward, the average man of ability does not 
attain to auch achievement, and that the 
average men are inclined to cling to their 
regvilar duties and to their official pontiona 
after their efflcienoy ia seriously impaired. 
It is not easy for the individual to differen- 
tiate between those motives which are 
egoistic and those which arc not Pew 
men at seventy are critical judges of their 
owu efflcienoy. While, therefore, a fixed 
’ and invariable rule for the retirement of a 
teacher may not be the best solution, it is 
clear that the college professor at such an 
age ought to be willing to leave the ques- 
tion of retirement, in some measure at 
least, to the judgment of others. As our 
American institutions are organized, it is 
not easy to keep men in position who 
render partial service. 

There is another view of retirement 
voiced by some of these teachers which 
seems worth notice, and that is the fear of 
lack of some agreeable and useful way of 
spending one’s time if regular teaching 
duties are given up. We are accustomed 
to this attitude in the case of the business 
man, but one scarcely expects to find a 
scholar at a loss to know how to entertain 
himself in old age. The situation suggeets, 
*t least, that oollege professors do not al- 
ways have snffieiently bo>ad foundations 
for their soholarship nor adequate con- 
nection with varied and enduring human 
interests. 

Only one Krions criticism hss been 
nuide of this rule. It is urged that the 
mle does injustice to the profession of the 
teacher by excluding nervioe in the grade 
of instructor from counting toward the 


earning of a retiring allowance. It is 
urged that the position of instructor* ia 
one calling for high professional training; 
that it belongs to the recognized profes- 
sional grades of university work ; that the 
work of an instructor in one of the large 
universities ia often of a higher order and 
involves greater responsibility than that of 
an assistant professor in a small oollege; 
and finally that the actual work of teach- 
ing in the large institutions has for the 
last two decades fallen in increasing mess- 
nrs upon the idioulders of the instructor. 
These criticisms are valid ones. There is a 
further effect noticeable under the present 
rules the tendency of which is bad, namely, 
the pressure upon colleges to appoint men 
to faculty places in order that the term of 
service may begin to count toward a pen- 
sion. This pressure is natural ; it is diffi- 
cult to withstand ; and it is almost wholly 
bad Advancement in salary and eligibil- 
ity to a pension ought not to depend on 
promotion to an assistant professorship. 
I therefore recommend the amendment of 
this rule so as to include recognition of the 
service of the teacher in the grade of in- 
structor. 

The practical question which arises is: 
“How much ought the term of service to 
be lengthened in order to include service 
as an instractort" 

This question is not easy to answer, since 
tlie statistics of ten and twenty years ago 
do not fit the experience of to-day. Men 
were appointed twenty years ago to in- 
structorships at an earlier age than to-day. 
In fact, the place of instructor is to-day a 
different one. Furthermore, in the smaller 
colleges service in this grade lasts usually 
only a abort time, while in the large uni- 
versities it may last five or ten years, and 

‘Hie -poutloa of leeturcr in Canadian univerai- 
tiaa oonasponda to tiiat of the Inatroetor in the 
United Biatei. 
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in some oases, and those of worthy and use- 
ful teachers, it lasts indefinitely. The ex- 
perience of a group of the smaller strong 
colleges" indicates that instructors are ap- 
pointed between the ages of twenty-three 
and twenty-six, on the average at twenty- 
four and seven tenths. On the other hand, 
the experience of a group of the stronger 
universities' indicates that instructors in 
these institutions begin their service be- 
tween the ages of twenty-five and thirty, or 
on the average at twenty-eight. Each 
group is geographically well distributed. 
On the whole, it would be fair to assume 
that a man who is appointed an instructor 
at twenty-five will either be an assistant 
professor at thirty-five or earlier, or will 
remain permanently an instructor. If the 
rule for retirement on the basis of age is 
therefore amended so as to read; “Any 
person sixty-five years of age who has had 
not less than fifteen years’ service as a pro- 
fessor or not less than twenty-five years’ 
service as an instructor, and who is at the 
time either a professor or an instructor in 
an accepted institution,” etc., the service 
of s teacher in the grade of instructor will 
be fully recognized. I recommend this 
change. 

(B) Retirements under Rule 2 

The outcome of an unrestricted oppor- 
tunity to retire after twenty-five years of 
service as a professor is evident on the 
financial side in the tact that under this 
provision annual pensions to the amount of 
$78,000 have resulted in three years, an 
amount greater than twenty-five per cent, 
of the whole cost of the retiring allowances 
of those retired under Rule 1. This is a re- 
sult far beyond the anticipations. 

•Hsverford, Grinnell, University of the Soatb, 
Bowdoin, Cornell (lows), Beloit, Allegheny, Lswr- 
enee.LsIce Forest, Rose Polyteelinio, Hobart, Knox. 

'Columbia, Harvard, Wisoonsin, I.«IaDd Stan- 
ford Junior, Toronto, Northwestern, Iowa, Indiana. 


The expectation that this rule would be 
tahen advantage of almost wholly on the 
ground of disabilities has proved to be ill 
founded. Of the forty teachers retired on 
this basis only twelve retired for physical 
reasons. The average age of those thus re- , 
tiring was sixty and three tenths, while 
twenty-eight retired on other grounds at 
an average age of fifty -nine years In the 
first group were only five below sixty, the 
minimum age being fifty-four; in the sec- 
ond there were eleven below sixty; three 
retiring at the age of fifty-four, two at the 
age of fifty-two and two at the age of fifty- 
one. 

These retirements indicate that when a 
teacher has reached the age when he may 
claim the minimum pension, he may be put 
under pressure to retire whether he desires 
retirement or not. It has been urged that 
xine of the benefits of the foundation con- 
sists in the opportunity thus afforded the 
colleges to get rid of teachers who have 
worn out their usefulness or who have lost 
interest. Whatever there may be in this 
claim, it is evident that it is more than 
counterbalanced by the opportunity which 
is thus opened to. bring presaure to bear on 
the teacher, or by the tendency of the 
teacher assured of a retiring allowance to 
become ultra-critical toward the adminis- 
tration. The situation is not a good one 
either from the standpoint of academic 
freedom or of academic contentment. 
Furthermore, it is no part of the function 
of a retiring allowance system to care for 
the disagreements of college life. These 
are problems of administration. 

The idea that the foundation could in- 
directly give aid to research by the retire- 
ment below the age of sixty-five of some 
man devoted to research ratW than teach- 
ing is also one which, on the whole, seems 
elusive. The oorref^udeuce outside of 
these letters indicates that s number of 
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teachers have persuaded themselves that 
they are specially intended for research. 
Some of these have a small income which, 
even with the minimum pension, promises 
a safe, if not ample, support. Others are 
“tired of teaching.” It seems that this 
rule offers too large a temptation to certain 
qualities of universal human nature. 
Furthermore, the object of the Carnegie 
Foundation is not the encouragement of 
research (desirable as that may be), nor is 
it concerned with the transfer of men from 
the calling of the teacher to aome other. 
Its object is the advancement of teaching. 
Experience seems to prove that the attain- 
ment of that object lies in providing se- 
curity and protection to those who remain 
in that calling. It seems to me that Buie 
2 in its present form is a mistake. As I am 
in the main responsible for this, I have 
sought in the light of experience and 
through consultations with numbers of 
teachers to ascertain what changes can at 
this time fairly and wisely be made. I 
have also sought to obtain the opinion of 
actuaries and others as to the general re- 
sults of service pensions. The literature 
of this subject is meager, but the testimony 
from all sources seems to indicate that, 
while a disability pension is a helpful fea- 
ture of retirement plans, a service pension 
ought to rest on the basis not of a mini- 
mum but of a maximum service. It is 
clear also from correspondence and con- 
sultations with teachers that the features 
of the present service pension which are 
most highly valued ar^ the protection 
to the teacher after twenty-five years 
of service in ease of disability, and the 
protection of his widow in the case of 
death. These two features riiould, in my 
judgment, be preserved. I recommsnd, 
therefore, that Buie 2 be amended in sueb 
maimer that retirement at the end of 
twenty-five years of service, and before the 


age of sixty-five, be available to a teacher 
only in case of disability so serious as to 
unfit him, as shown by a medical examina- 
tion, for the work of a teacher. Such a 
change will command the approval of the 
great body of devoted and able teachers 
and is in accordance with the spirit of the 
rules as originally framed.’ 

One other feature of the administration 
of these rules has proven difficult and in 
some respects unsatisfactory. This is the 
retiring of professors in the schools of med- 

It is important that the medical school 
and the law school become more closdy 
parts of the general system of education 
and more tnily related to universities and 
university ideals. This result is coming, 
and an increasing number of teachers in 
schools of both medicine and law are giving 
their entire time to teaching and to investi- 
gation. At the present time, however, the 
bulk of teachei’s of law and of medicine 
are practitioners. The presence of such 
men in the schools is desirable, but the re- 
tiring allowance system was never intended 
for them. As matters now stand, however, 
it is difficult to determine where the line 
should be drawn in the eases of sueb pro- 
fessors. The rule provides at present that 
“teachers in professional departments of 
universities, whose principal work is out- 
side the professiou of teaching, are not in- 
cluded.” This does not seem definite 
enough. The question as to whether the 
practise or the teaching is the principal 
work of a teacher of law or of medicine re- 
mains to a eoLsiderable extent a question 
of individual estimate. It seems desirable 

■The ohuigse here reoommended by the preii- 
deot of the fonndation were adopted by the tnu- 
teat at thett Aiunul meeting on November 17, 
IMS, and the ndee ae eo amended and aa they an 
BOW effeetive will be found in an appendix to tUi 
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to amend thia rule in such manner as to 
make the intent more definite. 

In the use of the privileges of the foun- 
dation under such rules it ought not to be 
forgot by presidents, trustees and teachers 
that this noble gift for education was in- 
tended to serve primarily the faithful and 
efficient teacher, not to solve the difficulties 
of administration. The president of an ac- 
cepted institution should keep in mind the 
purposes of the foundation as well as the 
wants of his collie and the requests of 
individuals. To throw upon the founda- 
tion a load it was not intended to carry is 
to limit later the service it was originally 
designed to fulfil. 

THE EWBTH ISTEBBiTlOilA.1 CONOBESa 
OP APPLIED CaEUlSTRY 

Ok the evening of February 8, 1910, an 
informal gathering took place at which there 
were present among others, most of those to 
whom had been delegated the task of providing 
for the creation of an organization for the 
eighth International Oongiess of Applied 
Chemistry, by the London Congress last June; 
a representative of the Association of Manu- 
facturing Chemists, the American Chemical 
Society, the American Electrochemical So- 
ciety, the Society of Chemical Industry were 
each also present at this informal meeting. 

The consensus of opinion was that the great- 
est success could be expected only if the most 
eSeotive system and mode of organization 
could be had, and if each and every chemist 
in the United States could be made to feel 
that he himself directly or indirectly through 
his professional, business or educational offlia- 
tions, had a personal share of lesponsibility in 
the conduct and management of the congress 
from its very start and to its very end. This 
was regarded as the proper and correct guide 
in proposing any plans or schemes of organ- 

The eighth congress is to convene in 1913 
with Professor Edward W. Morley os honorary 
president and Dr. W. H. Hichols os acting 
president at a time and place to be determined 


by the organization of this omigTesB. The 
most important part of the congress, in fact 
that by which its value and real success will 
be measured, is the amount of original matter, 
both scientific and technical, which it will be 
able to present to its members. To this end, 
every chemist in America who has or may have • 
any original matter to present to this congress 
should begin without delay to prepare such 
matter, and have it in shape so that it may be 
presented to the congress in ample time for 
proper printing, classification and distribution 
to members and the technical and scientific 

The congress, being held in the United 
States, will, with a great deal of right, nat- 
urally look to a very good showing from the 
chemists of the United States, and every 
chemist in this country, which is to be host 
to our foreign colleagues, should constitute 
himself a committee of one to get from him- 
self, or from his friends, as much scientifically 
or technically valuable material as possible to 
that the proceedings and publications of the 
eighth congress may correctly reflect the true 
mental attitude of the chemists of the United 
States towards their profession, both as a pure 
science and at a part of the industrial activi- 
ties of this country. 

It is the hope that the program committee 
will be able to begin its setivities effectively 
before the close of 1910, but in the meantime 
it behooves every chemist in the United States 
actively bnd energetically to consider how and 
in what way he can best contribute to the 
success of this congress, end particularly in 
the directioo of papers and communications to 
the congress embodying the advance in this 
field since June, 1909, the date of the last 
congress. 

At a meeting to be held in April or May, 
1010, by those charged with the duty of pro- 
viding suitable organization for the eighth 
congress some definite action aa to such organ- 
isation may be looked for. Those who have 
that loaptmaibility are making every effort to 
get as many suggestions os to divisions of 
organization, mode <rf organizing And 
ship ti the organuation as . possible. EsMy 
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one intereited in bavins tbia organization on 
as broad foundation as possible is earnestly 
invited to present any suggestions that may be 
helpful in that direction, in writing by the 
middle of April, 1910, so that all these sugges- 
tions may be properly classided and collated 
and put in condition for most thorough con- 
sideration before the meeting above referred 
to actually takes place. Such communicationa 
may be addressed to the temporary seomtaiy. 
Dr. B. C. Hesse, 90 William Street, New 
York City. 


rofl ORAZ IRTERRATlORiL ZOOLOQIOAL 
CORaBESS 

The committee baring the affairs of the 
congress in hand have secured reduced rates 
on ail of the railroads of Austria for the 
members and participants in the congress. 
First-ciass travel will be given on payment of 
second-class fares, and second-class for third- 
class fares. This applies not only to the ex- 
cursions but to all railway travel in Austria 
from the moment the boundary is crossed, and 
is available from the tenth of August until 
the tenth of September. To avail themselves 
of this privilige members must have their 
membership cards before reaching Austria, 
and therefore they should send the fees for 
membership to the Steiermkrkische Eskompte- 
bank, Graz, Austria, so that the membership 
cards may reach them in good season. The 
money may be sent by postal order. Those 
who have not yet received the preliminary 
circulars of the congress, with the blanks for 
membership and excursions, should address the 
Fraesidium dee VIIl Intemationsler Zoologen- 
kongress, Universithtsplatz 3, Graz, Austria. 
A second circular relating to the congress will 
probably be issued in March or early April. 
This will be sent to all whpse names have been 
sent in, either as probable members or as 
desiring further information. It may be well 
to say that all persons intending to attend the 
congress should engage their return passage 
to America at the same time that they obtain 
their outward aecommodations. European ■ 
traird piomiaes to be very heavy this year, 
and early appHoation is advisable. 


SOIBSTIFIO HOTEB AND SEWS 

Loan Bsyleioh has been elected a foreign 
aasociate of the Paris Academy of Sciences in 
succession to the late Simon Newcomb. Sit 
Patrick Hanson has been elected a foreign 
correspondent in the section of medicine and 

The Edison medal of the American Insti- 
tute of Electrical Engineers was presented to 
Professor Elibu Thomson at the annual dinner 
of the institute on February 24. 

Fob the meeting of the British Association 
for the Advancement of Science, which is to 
take place this year at Sheffield, beginning on 
August 31, under the presidency of the Bov. 
Professor T. G. Bonney, F.B.S., the following 
presidents have been appointed to the various 
sections; Section A (Hathomatical and Phys- 
ical Science), E. W. Hobson, F.R.S.; Section 
B (Chemistry), J. £. Stead, F.B.S. ; Section 
C (Geology), Professor A. P. Coleman, PhJI.; 
Section D (Zoology), Professor G. 0. Bourne, 
D.Sc.; Section E (Geography), Professor A, 
J. Herbertson, Ph.D.; Section F (Economic 
Science and Statistics), Sir H. Llewellyn 

Smith, K.C.B.; Section Q (Engineering), 

Profeasor W, E. Dalby, D.Sc.; Section H 
(Anthropology), W. Crooke, B.A; Section I 

(Physiology), Professor A. B. Haeallum, 

F.E.S.; Section K (Botany), Professor J. W. 
H. Trail, F.B.S.; Section L (Educational 
Science), Principal H. A. Miera, F.R.S. 

The Athenaeum Club has elected under the 
provisions of the rule which empowers the 
annual election of nine persons “of distin- 
guished eminence in soienoe, literature, the 
arta, or for public services,” Mr. William 
Bateson, F.B.B., director of the John Innee 
Horticultural Inatitute, Mertota, and Professor 
Henry Taylor Bovey, F,E,B,, dean of the fac- 
ulty of applied aoienoe of McGill University. 

Dau A. B. Forstth has resigned the Sad- 
lerian profenorahip c£ pure mathematics at 
the Unireraity of Cambridge. 

SiH WiLtialt Hcqqd™, F.E.S., the eminent 
aatronomer, celebrated his eighty-sixth birth- 
dag on February . 7 at his residence at Tulse- 
hffl 
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Ba. LA^nrasNOE F. Fuck, who has rengned 
from the FhJpps Institute, Fhiladdphia, was 
the guest of honor at a dinner at the Univer- 
eit; Olub on February 2. Dr. Flick was pre- 
sented with a massiTe silver loving-cup, bear- 
ing the engraved autographs of the membera 
of the staff. 

H. Eumanuel de IfABGERiE has been elected 
president of the Faris Geographical Society. 

Sir FanEST Sraoeletom has been presented 
with the Constantine gold medal of the Bus- 
iian Geographical Society. 

Mr. Bion J. Arnold has been appointed 
chief engineer of subways of Chicago, and will 
organize the work of constructing a system of 
eubways for that city. 

Dr. Buodain will be the head of the Bdgian 
sleeping sickness mission to the Congo. The 
mission proposes to make its center of work 
the Kalengwe Falls, in the neighborhood of 
which the disease is very prevalent. 

Kr. John Claude Fortesodb Fbteb, B.A., 
Oonville and Caius, has been appointed to the 
Balfour studentship at Cambridge University. 
A grant of £200 from the Balfour Fund has 
been made to Mr. Clive Forster Cooper, U.A., 
Trinity, for an investigation into the Tertiary 
vertebrate fauna of India, and a grant of £40 
to Mr. Kenneth Bobert Lewin, B.A., Trinity, 
in furtherance' of hie work in protozoology. 

PROfEBSOB 'WlLLIAH T. SeDQWIOE, of the 
Massachusetts Institute of Technology, and, 
Mrs. Sedgwick expect to leave this country in 
March for a European trip. 

Mb. Eoosevelt will deliver the Bomanes 
lecture at Oxford University on May 18. 

Db. Bebnabd Bobahqurt, formerly professor 
of moral philosophy in St Andrews Univer- 
sity, has been asked by the Senatns of Edin- 
burgh University to become the Gifford leo- 
turer for the usual period of three years, from 
October, 1911, 

Dean F. E. Tdbkeavbe, of the College of 
Mechanics and Engineering of the University 
of Wisconsin, gave two addresses before the 
instructional staff of the College of Engineer- 
ing of the University of lUinois on February 
10 and 11. His subject on the first dsy wss 


“The Stress in Bridges under the load of 
Moving Trains,” and on the second day, 
“ Some Features of the Manhattan Suapension 
Bridge.” 

M. Etienne Boutbodi will sail for the 
United States on the steamship Adriatie on 
February 28, to deliver a eourae of lectures at 
Harvard University. He will also make four 
puUio addresses at Cambridge under the 
anspices of the Oercle Francais on the “ Es- 
sence of Beligion” and the “Movement of 
Contemporary Philosophy.” 

A TABLET has been erected in memory of 
Bobert Henry Tburston in the rooms of the 
American Society of Mechanical Engineers 
in the Engineering Societies building, New 
Toric City. Dr. Thurston was the first presi- 
dent of the society. 

Mb. snd Mas. F. W. West, of Seattle, have 
endowed at Stanford University a lectureship 
to be known as the “ Baymond F. West Leo- 
tnresbip on Immortality, Human Conduct and 
Human Destiny.” It is arranged that at 
intervala of two years three lectures shall be 
given, by men standing in the front rank of 
eminence in this and other countries. The 
first course will be given in the year 1911. 
This course is in memorial of a son of Mr. 
and Mrs. West, a former student of Stanford 
Univeraity. 

Thbouqh a committee formed to perpetnata 
the memory of the late Mr. Benn Wolfe Levy 
a studentahip in hicohemistry in the Univn- 
sity of Cambridge has been endowed with 
£ 8 , 000 . 

Db. Hewbt Wilde has offered the Univeraity 
of Oxford the sum of £600 for the foundation 
sji annual lecture on astronomy and ter- 
restrial magnetiam, in honor snd memory of 
Edmund Halley, some time Stvilian professor 
of geometry. 

Db. Ohablbs Painb Thatib, professor emer- 
itus Bt the Tufts Medical School, died on 
February 13, at the age of fifty-seven years, 

Db. Hsnbt Btbon Newion, profsaior of 
mathematics in the University of Eansts, 
known for his wozk on the the^ of groups^ 
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died suddenly on February 18, at the age of 
fifty years. 

Sir Charles Todd, F.B.8., well known for 
his astronomical and meteorological work in 
South Australia, has died at the age of eighty- 
three years. 

Prokessor W. Hillhouse, until recently 
professor of botany in the University of Birm- 
ingham, has died at the age of sixty years. 

PRorEssoH F. Purser, professor of natural 
philosophy in the University of Dublin, and 
the author of works on mathematics, died on 
January 28, at the age of seventy years. 

Da. J. VoLHAHD, professor of chemistry at 
Haile, author of the “ Life of Liebig,” pub- 
lished last year, has died at the age of seventy- 
five years. 

There will be a civil service examination 
on March 3 to fill two vacancies in the position 
of ethnologist (male), Bureau of American 
Ethnology, Smithsonian Institution, at an in- 
itial salary of *1,500, 

Tub beautiful new lecture hall of the Acad- 
emy of Natural Sciences of Philadelphia was 
opened with a short address by Dr. Faiward J. 
Nolan to the Delaware Valley Naturalists’ 
Union on the afternoon of January 29, pre- 
ceding a lecture by Witmer Stone, one of the 
curators, on “ The Conservation of Bird Life 
in the United States.” The new lecture room 
has a capacity of 600 and is a great improve- 
ment, acoustically and otherwise, on the one 
heretofore used. The latter will be fitted up 
as one' of the museum haUe in remodeling the 
building in connection with the completion of 
the new wing, in which the library has been 
successfully installed. In the old hall vacated 
by the library the geological and paleontolog- 
ical collections will ultimately be arranged. 

ARRAKaEUEKTE htve besu perfected between 
Captain Boald Amundsen and the Department 
of Terrestrial Magnetism of the Carnegie In- 
stitution of Washington regarding cooperation’ 
in magnetic work on the proposed Amundsen 
polar expedition to leave Norway this summer 
on Nansen’s vessel, the Fram. After some' 
general explorations in the South Atlantic and 
in the South Pacific Oceana, the Fram ia 


expected to arrive at Ban Francisco in the 
eummer of 1611. After outfitting there, she 
will head for Behring Sea and after entering 
the polar basin will then drift with the ice. 
It is expected that it will be about four years 
before ehe emerges again from the ice. While 
Captain Amundsen hopes that his vessel will 
drift across the North Pole or close thereto, 
his prime object is that of general geographic 
exploration. Dr. Harry M. W. Edmonds has 
been selected by him to fill the difScult post of 
surgeon and scientific observer. Dr. Edmonds 
had previously received training in magnetic 
ohaervations while Dr. Bauer was in charge 
of the magnetic work of the Coast and 
Geodetic Survey; he furthennore has had ex- 
perience in polar regions and was in charge of 
the Sitka Magnetic Observatory from the date 
of its establishment. He reported at Dr. 
Bauer’s oiBco in Washington early in Febru- 
ary for the purpose of making the necessary 
preliminary arrangements and perfecting the 
instrumental outfit to be used. He expects to 
leave for Norway next June. Similar instru- 
monts will also be used on Captain Scott’s 
Antarctic expedition. Aa the result of an 
effective cooperative arrangement with the 
recently returned Canadian Arctic expedition 
on the Arctic, commanded by Captain Bernier, 
the Department of Terrestrial Magnetism has 
just been furnished by Professor R. F. Stu- 
part, director of the Canadian Meteorological 
Office, with the observations mode by the spe- 
cial observer on board the Arctic, Mr. Jackson, 
of the Meteorological Office. 

PaoEESsoB J. C. Beattie, director of the 
department of physios of the South African 
College, Oape Town, and Professor J. T. Mor- 
rison, in charge of department of physios at 
Victoria College, Victoria, South Africa, have 
returned to their collegiate duties. Since No- 
vember, 1908, they have been associated with 
the Carnegie Institution of Washington 
through the department of terrestrial mag- 
netism, and have now completed successfully 
magnetic surveys in the regions of southweat- 
em and eastern portions of Africa where mag- 
netio data ware most urgently needed. Previ- 
ous to their association with the Carnegie In- 
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Btitution, they bad made magnetic aurveya in 
South Africa with the aid of varioue grants 
and had thus gained the requisite experience 
for the larger task entrusted them by the in- 
stitution. 

At the recant holiday meeting of the Okla- 
homa State Teachers’ Association, those en- 
gaged in the teaching of the sciences organ- 
ised the Oklahoma Academy of Science. 
Forty-four members were at the initial meet- 
ing, but the lists for charter membership will 
be kept open till March 1. It is expected tluit 
the charter membership will not be less than 
100. The following officers were elected; 
President, 11. H. Lane, Norman; First Vice- 
president, C E. Sanborn, Stillwater; Second 
Vice-president, D. D. Dunkin, Wilburton, 
Secretary, F. B. laely, Toiikana; Assistant 
Secretary, D, W. Ohem, Norman; Treasurer, 
H. I. Jones, Muscogee; Curator, Q. W. Ste- 
vens, Alva. At the first meeting several papers 
were read touching the various lines of in- 
vestigation in which the workers are en- 
gaged. Meetings will be held annually at the 
Thanksgiving recess. 

Nobth Dakots has an Academy of Science 
organized in 1909. Originally the academy 
was organized on the basis of the natural sci- 
ences, but opinion now prevails that the polit- 
ical and social sciences should bo included. 
The purpose of the academy is to promote 
cooperation among the workers in the differ- 
ent sciences, to secure more representative' 
support and to improve the several forma of 
scientific work throughout the state. North 
Dakota is an enormous empire with a host of 
unsolved problems waiting for trained work- 
ers, especially in the fields of geology, biol- 
ogy and chemistry. The conservation of 
resources will find a very large place in the 
work of this academy, notably in the develop- 
ment and utilization of the almost immeas- 
urable supply of lignite coal, valuable pottery 
and fire clays, and the great undeveloped work 
of forestation. The rapid growth of towns 
and the increasing needs for taxation will 
afford the sciences of sociology and politieal 
eeonomy large fields of service. One of the 
important lines of biological activity which is 
being pushed by the members of the North 


Dakota Academy of Science is that of hydro- 
biology. A helpful ally in this work will be 
the new biological station which has been es- 
tablished at Devils Lake and is under the 
direction of the state university. The officers 
of the academy for the current year are: 
President, M. A. Brannon, of the State Dni- 
veraity; Vice-president, C. B. Waldron, of the 
State Agricultural College; Secretary-treas- 
urer, L. B. McMullen, State Normal School, 
VaUey City. 

The third annual meeting and dinner of 
the Clark University Alumni Association was 
held in Worcester on Tuesday evening, Feb- 
ruary 1, the event being a part of the day's 
festivities in connection with the inaugura- 
tion of Dr. Edmund C. Sanford as preaident 
of Clark College. The meeting was made 
notable by the celebration of President Stan- 
ley Hall’s birthday, he being presented with a 
memorial from his former students in the 
form of individual letters and a loving cup. 
The dinner was attended by about 100, It 
was presided over by Dr. Hermon 0. Bumpus, 
who introduced the following speakers: Dr. 
Sanford; Dr. Ferry, dean of Williams Col- 
lege; Dr. Thurber, of Oinn & Co.; President 
Lancaster, of Olivet College. At the business 
meeting, Dr. W. M. Wheeler, of Harvard 
University, was elected president sndDr. J. S. 
French, principal of the Morris Heights 
School, Providence, B, I., secretary. 

The Journal of the American Medical Aeao- 
ciatiou states that the American Association 
for the Study and Prevention of Infant Mor- 
tality, which was organized recently in New 
Haven, has established permanent headquar- 
ters at the new 'building of the Medical and 
Ohirurgical Faculty of Maryland, and will in- 
stitute an active campaign. The section on 
federal, state and municipal prevention of in- 
fant mortality will be under the ohairrosnship 
of Dr. William H. Welch, Baltimore; Dr, L. 
Emmett Holt, New York City, will be chair- 
faian of the medical section, end Dr. Hden 0. 
Putnam, Providence, of the section on eduoa* 
tion. Dr. Bbstinga H. Hart, New York City, 
director of the department of ohildthelplng of 
the Sage Foundation, is chainnaU of the Her 
tion on philanthropic prevention and Min 
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Gertrude B. Knipp is ejeeutive secretary of 
the association. 

Thi question of the authenticity of the 
Kensington rune, vhich recently has arcoaed 
discussion among antiquarians seems to hare 
entered upon a new phase by the announce- 
ment that the Minnesota Historical Society 
has, after a lengthy investigation, given its 
verdict in favor of the genuineness of the 
stone, which is dated 1362, The announcement 
is concurred in by the Scandinavian depart- 
ment of the University of Minnesota and by 
scientific men at the university who have car- 
ried on independently an examination of the 
stone with reference to language, historical 

conditions and the evidence of weathering of 

the atone and the runic lines. The Chicago 
Historical Society recently had the stone on 
exhibition, a lecture being delivered in favor 
of the genuineness of the stone by its owner, 
Mr. H. R. Holand, which was afterwards dis- 
cussed by Professor George T. Flom, pro- 
fessor of Scandinavian languages and litera- 
ture in the University of Illinois, who had 
been invited by the society to present the re- 
sults of a philological examination of the 
inscription of the stone, Professor Flom 
maintained that the linguistic forms of the 
inscription are in this case the only scientific 
test and these are m themselves absolute and 
conclusive, and he showed by an analysis of 
the word forms, infiexions, phonology and 
meanings of certain words, and a presenta- 
tion of the characteristics of the old Swedish 
language of the time, that the so-called rune- 
stone most be adjudged a fake. Its language 
is a mixture of nineteenth century Norwegian 
and Swedish, with a few antiquated words 
modified further by an evident antiquarian 
effort in orthography, which, however, the 
modern rune-master, not possessing a knowl- 
edge of old Swedish, fails to harmonize with 
the orthography and the pronunciation of the 
time. Professor Starr W, Cutting and Dr, 0. 
N. Gould, of Chicago University, subscribe 
unreservedly to Professor Flora’s views of the 
language of the stone. An interesting phase 
of the situation is presented by the fact of the' 
verdict of the Minnesota Historical Society, 
which has recently bought the stone from the 


owner for $1,000 and given Mr. Eobnd a 
stipend of $2,000 for study in Soandinavion. 

Fob some time there has been in oontempla- 
tion the establishment of an imperial chemical 
institute at Berlin similar to the Reichaan- 
tiaU. The Journal of the American Medical 
Association states that the wholesale chemical 
industry has established an imperial society 
which decided at its last meeting to appropri- 
ate $225,000 for the founding of an imperial 
chemical institute. As a preliminary the as- 
sociation formulated the demand that the 
federal government should furnish the ground 
and that the Prussian department of education 
should supply a pnffessor from the University 
of Berlin as president of the institute, and on 
associate professor as director of one depart- 


VmVSmTY AKD EDUCATIONAL SEWS 

A GIFT of $150,000 for the erection of an 
administration building and library at the 
Itonssolaer Polytechnic Institute of Troy, N. 
Y., by the Pittsburgh Alumni Association baa 
been announced. 

Professob W. J. Hussey, director of the 
observatory of the University of Michigan, 
announces that the university is about to re- 
receive gifts aggregating $20,000 from Mr. B. 
P. Lamont, of Chicago, a member of the class 
of ’91. One gift, representing $17,000, is a 
deed of land directly east of the observatory, 
bordering upon the arboretum. This should 
always insure a sky line free from smoke and 
dust. Mr. Lamont has also furnished funds 
to start the construction of a 24-inch refract- 
ing telescoiie. 

Govehnob W. E. gTiTBBB has given the Uni- 
versity of Kansas $1,000 for a fellowship to 
investigate the extraction of medicinal sub- 
stances from the glands of deep-sea mammals. 
The fellowship has been awarded to Boy Wied- 
lein, who will spend part of tho time in Alaska. 

At the ninth annual dinner of the alumni 
of Stevens Institute, which took place at tho 
Hotel Astor, New York, on February 12, 
nearly three hundred men cheered President 
Humphreys when he presented his program 
for the development of the institute. The 
other speakers included Dr. H. S. Pritohetl, 
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president of the Carnegie Foundation for the 
Advancement of Teaching; Col. E. A. Stovena, 
of Castle Point; Hoaea Webster, ’82, of the 
Babcock & Wilcox Boiler Co.; H. M. Brincker- 
hofl, ’DO, president of the Alumni Aaaociation 
and electrical aaeociate of Wm. Barclay Par- 
sons; and E. H. Peabody, ’90, of the Babcock 
& Wilcox Co., the toastmaster President 
Humphreys announced that he had recently 
received $03,500 of the $1,250,000 which he 
expects to raise for the improvement and ex- 
tension of the institute. This money is to be 
used for the purchase of the Castle Point 
estate, for the erection of several buildings, 
including a dormitory, a mechanical labora- 
tory and an electrical laboratory, and to pro- 
vide an adequate endowment fund. 

The Minnseota Alumni Weekly states that 
President A. Ross Hill, of the University of 
Hissouri, has notified the authorities of the 
University of Minnesota that he could not 
consider an offer of the presidency of the 

R D. Thomson, a graduate of Harvard 
University in the class of 1907, has been ap- 
pointed instructor in electrical engineering in 
the University of Vermont. 

Dr. H. Ibvino Eleshinqeb, associate in 
chemistry at tho University of Chicago, has 
been appointed professor in the University of 
Pekin. Professor Oscar Eckstein, formerly 
instructor in chemistry in the University of 
Chicago, is director of the department of 
science. 

Mb. a. J. Hebehtsok, reader in geography 
at Oxford University, has been appointed to a 
professorship of geography. 

Mb. a. C. Seward, professor of botany at 
Cambridge University and a former fellow of 
St. John’s College, has been elected to the 
professorial fellowship vacated by Mr. Bate- 
son’s resignation of the professorship of biol- 
ogy. Mr. Bateson has been made honorary 
fellow of the college. 

Ax Oxford University Dr. Walter Ramadan, 
fellow of Pembroke; Dr. H. M. Vernon, fellow 
of Magdalen, and Mr. S. G. Scott, B.M., Mag- 
dalen, have been appointed demonstrators in 
physiology. 


Diacvsam avd coRREaPoyoBucs 

ON THE 80-CAM,ED NORWOOD “ METEOBITE ” 

The issue of Science for January 28 con- 
tains an article by Professor Frank W. Very 
entitled "Fall of a Meteorite in Norwood, 
Massachusetts,” descriptive of what ha sup- 
poeos to have been a meteoritic stone said to 
have fallen on the farm of Mr. W. P. Nicker- 
son, of Norwood, Mass., during the night be- 
tween October 7-8, 1909. On account of the 
specific character of the description and for 
fear that tins may bo successful in giving the 
“ Norwood meteorite ” a place in the litera- 
ture, I feel that another opinion with regard 
to the character of the specimen* should be 
placed on record. 

I saw the newspaper account of this fall 
directly after its occurrence, and after cor- 
respondence with Mr. Nickerson took the first 
opportunity that presented itself to examine 
the ipecimen, which was then on exhibition 
in a “ dime museum ” in Boston. Mr. Nick- 
erson himself met mo tliero and showed me the 
stone. Professor Very’s account of the ap- 
pearance of the mass is sufficiently accurate, 
but bis interpretstion of it is entirely errone- 
ous. As a matter of fact, the specimen is a 
characteristic glacial bowlder of a basic Igne- 
ons dike rock, the matrix in which has been 
weathered so as to leave the characteristic 
large phenocrysts of plagioelaee projecting 
from the surface. There is no surface indica- 
tion whatever of flowage or of the akin which 
is characteristic of freahly fallen stony 
meteorites, I broke off a piece of the stone 
and examined the fresh fracture with the 
greatest .paw under a hand lens without find- 
ing any indication of the existence of metallic 
iron in the mass. Since reading Professor 
Very’s article, I have had a thin section of 
my fragment made. Microscopic examination 
of this proves the rock to be ordinary labra- 
dorite-porphyry-— a diagnosis which has been 
confirmed by Dr. H. S. Washington, who has 
called my attention to bis description of this 
rook type from Essex County, Mass.' 

Mr. Nickerson told me about the broken 
bars of the gateway under which the maas wm 

•Joimwi of Oulogy, Vol. 7, p. MO, 1899. 
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found and the other eircumrtancee ae related 
by Professor Very, but he added a statement 
with regard to a bright flash of light which be 
had noticed in the sky during the ereniag of 
October 7. His description, however, was 
only that of an unusually brilliant shooting 
star. A meteorite of the sise of this specimen 
would surely have illuminated the region 
over many square miles with almost the light 
of day, judging from the reports of known 
meteorites which have been seen to fall, but 
no such occurrence was reported from Nor- 
wood. If the falling of a meteorite was the 
cause of the broken bars,* the mass has not 
yet been found, or at any rate it was other 
than the specimen described by Professor 
Very and seen by me. 

The circumstantial nature of the observa- 
tions made by the several persons who had 
to do with digging up the “meteorite,” as 
quoted in the article to which reference is 
made, are not as conclusive to me as they are 
to Professor Very, through scepticism en- 
gendered by the falsity of nearly all of the 
many reports that have come to my office dur- 
ing the past siiteen years in which people 
have described “meteorites” that they “bad 
actually seen fall” at their feet or on the 
lawn in front of their houses, or in the road, 
or in some other very near-by place. On re- 
quest, samples of some of these “meteorites” 
have been sent in, one of them proving to bo 
a piece of fossiliferous limestone, another a 
bit of furnace slag, another a glacial bowlder 
of trap rock, another a glased stone that had 
been used in the wall of a limekiln, another a 
glacial bowlder of quartsita covered with a 
film of limonite. The list might be extended 
almost indefinitely, but it ia not worth whila 
In almost every ease mentioned, the mass 
when found “was so hot that one could not 
bear his hand on it.” 

Ewtoiro Otis Hovit 

Auesicsn Mussuii or NaTuasn Hisidbt 

a woan or EXFUUATiaN 

To TBS Eniioa or Soibmcs: Hay I trespass . 
on your space for a word of expUaationl A 
series of public lectures on human sense-or- 


gans recently delivered by me in Boston has 
given occasion to a number of newspaper re- 
ports. Most of these reports are entirely er- 
roneous and misleading. None of them have 
been published with my sanction, but, on the 

contrary, quite against my wish. I am there- 
fore not responsible for either their form or 
content. G. H. Pameb 

QVOTATIOVS 

THE SEaVIOE PESSION OF THE OAUNEOIE 
FOUHDATION 

An official action taken two months sgo, but 
only now publicly announced, by the Carnegie 
Foundation for the Advancement of Teaching 
seems to have certain ethical aspeota that de- 
serve consideration, not only from membera 
of the teaching profession, but also from the 
public at large. Those aspects will, I think, 
become eufficientiy apparent from a brief re- 
cital of the facta in the matter. 

Upon its incorporation m 1906 the founda- 
tion announced that it would grant retiring 
allowances to teachers in accepted institutions 
upon two grounds — old age and length of serv- 
ice. The conditions relating to the old-age 
peneion ere not relevant to the present com- 
munication. The rule relating to service 
pensions reads as follows: “Any person who 
has had a service of twenty-five years as a 
professor, and who ia at the time a profesaor 
in an accepted institution, shall bs entitled 
to a retirii^ allowance ’’—computed in a speci- 
fied manner. Between April, 1906, and No- 
vember, 1909, many university teachers and 
many governing boards based definite plans 
and actions of their own upon the supposition 
that, so far as its resources extended, the Car- 
negie Foundation would do what it had an- 
nounced that it would do. The expectation 
of a aerviee pension wes, in some oases, named 
among the inducements offered men who re- 
ceived calls to institutions upon the “ac- 
cepted list ” of the foundation ; it was in other 
oases a motive for the refusal of otherwise ad- 
vantageoua calls to institutions not upon the 
foundation. In inetanoea either known or re- 
ported to me, teachers nearing the time of 
eligibility for a ■ servloe pension have in a 
great variety of ways altered their plana, 



Mcisscm 


IN. a T0L.XIXI, ITftHl 


modifed their domestic arrangements, made or other eufficisnt leason” shall be deemed 



hare taught in summer schools or night modify the other to any assignable degree, 
schools who would not otherwise have done I can scarcely suppose that any one will 
so; some have made investments or taken in- think it relevant to note that the foundation 


surance with express reference to the time of 
their prospective retirement. After institu- 
tions, families and individuals have thus, for 
nearly four years, been permitted and en- 
couraged by the Carnegie Foundation to be 
vitally influenced in the conduct of their af- 
faire by an expectation baaed upon the foun- 
dation’s explicit announcement, the entire 
system of service pensions is now abruptly 
abolished, “ oxoept in the case of dis- 
ability unfitting” the applicant “for work as 
a teacher as shown by medical examination ” 
—which, of course, is purely a disability pen- 

The question whether the scheme of service 
pensions for professors under sixty-five and in 
good health was originally a wise one I do not 
here discuss; it is a question of policy con- 
ceming which a good deal might be aaid on 
either side. But two conaiderationa in the 
matter seem so plain as to aflord no ground 
for differences of opinion. One is that, unless 
the Carnegie Foundation is to be guilty tsl 
an act of bad faith it should promptly supple- 
ment its recent action by the provieo that at 
least all persons within ten years of the time of 
eligibility for a serviee pension, under the old 
rule, may still claim such ponaion when their 
time comes around. The other patent fact ie 
that, unless so supplemented, the latest action 
of the foundation must hereafter render im- 
possible any confidence in the atability of 
policy of that corporation. In the federal 
act of inoorporation by which the foun- 
dation received legal entity two classes of 
prospective beneficiaries are specifically dis- 
tinguished and equally emphasized: college 
teachers " who by reason of long and meritori- 
ous service or by reason of old sge, disability. 


has always retained the power to alter its rules 
“in such a manner as experience may indi- 
cate as desirable.” All public bodies, doubt- 
less, have such power to amend their regula- 
tions; but it ie not commonly conceived that 
the power can justly be exercised in such a 
way as to have a retroactive effect, or to nul- 
lify equities acquired or expectatibns reason- 
ably aroused by virtue of the previous regu- 
lations. — ^Arthur 0. Lovojoy in The Nation. 

THS HtWOETON OSADPSTE OOELEOE 
TESTERDiv’s decision by the Princeton trus- 
tees seems to have met the question imme- 
diately at issue in a way both happy and just. 
Few details are as yet published, but the main 
points ere clear. Two gifts for the endow- 
ment of a graduate college had been offered, 
one apparently conditioned upon a site on or 
near the campus, the other contemplating a 
location at a distance from it. There were 
also questions about the control of the new 
institution by the academic governing body of 
the university. Because it was found impos- 
sible to unite the two foundations, or other- 
wise to yeconejle the differences about admin- 
istration, the larger gift was withdrawn. 
While regretting this, and hoping that an 
adjustment may yet be found, the trustees 
distinctly uphold President Wilson. He was 
right, they decide, in insisting upon a proper 
university control of the proposed graduate 
college, and upon its being absorbed into the 
common academic life at Princeton. Tet they 
distinctly refer to “dissensions” in the fac- 
ulty and in the governing hoard which it will 
be the duty of the trustees to grapple with in 
the near future. Thus the partioular dispute 





faculty 

tidered reTolutionaiy, the truatees . . 
far declined to give their aeoent to it. This is 
clearly the question about which the “ diaeen- 
eioiiB ’’ have sprung up, involving as is known 
a great deal of bitter feeling with rumors that 
President Wilson would he forced to resign.— 
New York Evening Feet, 

As attitude was taken towards Mr. Proctor’a 
generosity in regard to Princeton’s long-pro- 
fessed hope, he was catechised in such a man- 
ner in regard to what he was attempting with 
commendable forbearance to do for his Alma 
Mater, that, as Mr. Pyne said in the statement 
he felt it necessary to make public, “ From the 
start his generosity has mot with such an 
extraordinary reception, his motives have been 
so misconstrued, his patience has been so sorely 
tried that self-respect has at last demanded the 
withdrawal of his princely gift. Thus at least 
$900,000 has been lost to Princeton by the 


ioa, in 1887, his first purchase was a copy of 
Coulter’s “Manual of Rocky Mountain Bot- 
any,” at that time rather recently published. 
In his subsequent wanderings over the state 
of Colorado, this volume was his inseparable 
companion, proving itself a most serviceable 
hand-book to the flora of the region. In 
those days it was innocently supposed that the 
Rocky Mountain flora had been nearly all da- 
scribed, and if a plant did not altogether agroe 
with any of the descriptions, it was generally 
assumed that the species must be variable. It 
was not possible for the worker in the field to 
discover that numerous species, supposed to 
be identical with those of distant regions, were 
in reality quite distinct. 

About the year 1894 there began a new era 
in the study of Rooky Mountain plants. The 
material in the herbaria was scrutinised anew, 
and many collections were made in different 


irsy over the ™e knowledge 
begun. The was planned. 


object of the recent meeting of the board was 

to call a truce. ... To state, therefore, as Wyoming, who has been a much 1 
moot of the newspapers did, that Mr. Pyne tributor to the knowledge of Rocky 
and the other members of the board who were plants than all the other reaidenta 
not in accord with the treatment by the Com- 
mittee of Five of Mr. Proctor’s offer were won 

over from their position is about as far from eat and impatience by students of this flora 
the truth as it could be. They stand exactly and now that it is out, many are the discus 
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gions and investigationg it is stimukting. 
The author, as we learn from a private letter, 
does not for a moment consider that he hae 
said the final word on the subject, but hopes 
that this presentation of his results up to date 
will prove of service, and especially will cause 
others to study the subject in the field, and 
gradually put it on a firmer basis. In this he 
is wholly justified, and whatever we may think 
about particular disputed matters, we must 
recognize that he has done an immense serv- 
ice, in the first place by his reeoarcbes, and in 
the second by presenting them in a compact 
and convenient form, so that all may make 
USB of them. No one, in future, will pretend 
to study the plants of Colorado or Wyoming 
without a copy of Nelson's “Manual” by hie 

I have had the curiosity to count the num- 
ber of species admitted as valid in the new 
manual, which were undescribed at the time 
of publication of the first edition, in 1881!. 
The number is 787, about 88 per cent of the 
whole flora. This count includes all specific 
names first published since 1886, but does not 
include varietal names proposed prior to that 
date, and given specific standing later. Of 
the 787, no less than 244 were proposed by 
Professor Aven Nelson himself; 162 ere by 
Dr. Hydberg, of the New York Botanical Gar- 
den and 148 by Dr. E. E, Greene, now of the 
IT. S. National Museum, hut at one time a 
resident of Colorado. The other authors are 
as follows: Elias Nelson, 20; Jones (of Utah), 
18; Scribner (grasses), 17; Vasey, 16; Coul- 
ter and Kose (Dmbellifens), 16; Bailey 
(mainly Carex), 13; Osterhout (of Colorado), 
12; Small, 11; Eastwood (formerly of Colo- 
rado), 10; Britton, 10; Wootou (of New Mex- 
ico), Nash and Sheldon, each 5; Qoodding (of 
Wyoming), Trelease and K. Schumann (Oae- 
taceai), each 4; Sargent, J. Q. Smith, Bicknell, 
Piper and Porter, each 8; A. S. Hitchcock, 
Beal, Vasey and Scribner, 0. Kuntze, Howell, 
Bobinson, Bamaley, Blankinship (of Mon- 
tana), Henderson and Leiberg, two each; 
Underwood, Maion, D. 0. Eaton, Macoun, 
Nash and Bydberg, Scribner and Williama, 
Holm, Eernald, Bebb, Ball, Coulter and 


Fisher, Canby and Bose, Pax, Huth, Cock- 
erell, Vail, Eaton, Coulter, Wiegand, Hol- 
zinger. Nelson and Cockerell, Mackenzie, 
Pammel, £. Q. Baker, Ldveillfi, Coulter and 
Evans, Wight and Wright, one each. 

Thus the three principal workers have con- 
tributed 644 between them, 66 have been pub- 
lished by miscellaneous residents of the region 
covered by the manual, 168 by American bot- 
anists not resident in the Bocky Mountains 
and ten by European botanists. 

After all this, the reader may bo astonished 
to learn that Nelson’s work is planned on 
what are called “ conservative ” lines, i. i„ 
those of not conserving the names of “crit- 
ical” or doubtful species. The number of 
species accepted as valid is 2,733, while no leas 
than 1,788 specific names are rejected as syn- 
onyms or insufficiently known. Many of those 
latter were proposed by Professor Nelson him- 
self, more by Bydberg and Greene. In addi- 
tion to the large number rejected, very many 
are not mentioned at all, presumably beoauss 
the author did not possess specimens. Most 
of tliese latter are “ critical ” forms, but by no 
means all. Thus IVoodiia fliezicana, for which 
Bydberg cites five Colorado localities, is ab- 
solutely ignored, and there are many instances 
only a little less striking. It is stated in the 
preface that the flora includes the northern 
half of New Mexico, but we miss not only the 
rarer endemic plants of that region, but many 
of the commonest roadside flowers, such at 
Splunraleea fendUri, Commelina dianthifolia 
and Cosmos. On the other hand we find a few 
species of southern New Mexico, as Sosa stsl- 
UUa and Felemoniam ptsrospsrmum. 

Bydberg, in his reebnt (1906) “ Flora of 
Colorado,” recognized 2,912 species, a number 
somewhat greater than Nelson admits for hit 
much larger area. As is well known, Eyd- 
berg treats many of the minor or critical 
forms as full species, which of course ao- 
oounts for the difference. The quite recent 
(1909) French edition of Schinz and Keller’s 
“Flora of Bwitzerland ” includes 2,634 species 
of vascular plants. When we consider the 
much smaller area of Switzerland, and the 
greater variety and distinctness of the lift- 
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tones in tlie Bock; Hountains, it would seem 
that the latter might be expected to haTe twice 
at many species. Switzerland has, of course, 
been more thoroughly inTeatigated, but the 
large number of species given is not due to the 
inclusion of the “ critical ” forms, for the au- 
thors tell us in the preface that these are all 
to be given separately in a subsequent volume, 
the “Flora Critique.” In the 1909 volume 
the species are supposed to be such in tbs ordi- 
nary sense, and a special mark is appended to 
those (and they are very numerous) of which 
segregates arc known, the account of these 
being promised in the later work. 

There is no doubt that the separation of the 
ordinary from the “critical” flora, after the 
manner of Sehinz and Keller, is convenient 
to the numerous class of botanists who are not 
specialists in taxonomy. Professor Nelson’s 
work corresponds to the Swiss volume before 
me while Dr. Rydberg’s book on the plants of 
the same region, expected in about a year, will 
really be a “ Flore Critique,” at least to a con- 
siderable extent. American workers are at 
present roughly divided into two groups, of 
which a modem European botanist would say 
that one failed to discriminate the lesser 
types, many of which are of the highest inter- 
est from a biological standpoint, while the 
other, recognizing minor segregates, treated 
them all as species, without any attempt to 
indicate in the nomenclature their various 
kinds and degrees of relationship to the 
species of the older school. We venture to 
hope and believe that at length a middle 
ground will be found in a system of classifica- 
tion mors like that of advanced European 
workers, which permits the presentation of the 
most minute details, without seriously dia- 
tnrbing the current conception of species. 

T. D. A. OOOKESEU. 

Umuielt und Inniimelt der Tiers. Ton 3. 

VON UexkCll, Dr. med. hon. a Berlin. 

Verlsg von Julius Springer. 1909. Svo, 

pp. 269. 

The bold and original investigations of von 
Uexkiill have oulminsted in bis “ Cmwelt nnd 
Innenwelt der Tiers ” ! culminated, not beosuse 
there are reasons to suppose that this will be 


his last contribution to science, or perhaps 
even his best, but because he has synthesized 
into a coherent whole the results of earlier 
work, and with the addition of fresh materials, 
and maturcr judgments, has sketched in the 
outlinea of a reformed biology. 

Large sections of the book must bo left to 
those who have made certain protozoa, ooelen- 
terates, annelids, molluscs, crustaceans and 
insects, subjects of prolonged study, yet as a 
whole, the work should appeal to every biol- 
ogist, no matter what group of animals or 
facts he knows best. It is these mstters of 
general appeal that concern us. 

First of all, a living thing is neither a 
bundle of anatomical details nor a collection 
of physiological processes, nor both of these 
together, for things that live, live in an en- 
vironment To cultivate either anatomy or 
physiology exclusively is as futile as the study 
of onvironments with all the animals left out, 
for the business of the biologist is to know, 
not merely structure or function, but what the 
vital machinery is, how it works and the cit- 
cumatances under which the work is done. 

The organism, von UeiktiU teaches, must be 
studied, not as a congeries of anatomical or 
phyaiological abstractions, but as a piece of 
machinery, at work among external condi- 
tiona. Our analyses, so far, have been by no 
means exhaustive, for we have largely neg- 
lected the fact that the organism makes its 
surroundings. It is true that environment 
includes the sum total of everything outside 
the individual, and, within tliese limits, is the 
same for all living things. Tet this is wholly 
misleading, for environment is both essential 
and unessential, and only the former counts 
practically in the shaping of biological des- 
tinies. The shark, the jellyfiah and the plu- 
teue, that swim side by aide at the base of a 
wharf-pile, under uniform oonditions of aa- 
linity, temperature, light and mechanical agi- 
tation. have each a different effective environ- 
ment, and to this extent live in different 
worlds. Only when the receptors, through 
. which external conditions make their appeal, 
are alike, are the. outside conditions similar, 
hut as the stimulated organs vary, so do the 
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lereral environments. Even witbin the seme 
group these differ. 

One need but gUnce at the pietuna of Holbein 
to realise that the world in which he lived was 
iar richer than our own. The limpleirt thinga are 
endowed by him with a reality that mahea the 
objeeta we are pale 

The embryologist who has reared the eggs 
of the oyster, the starfish and the sea-urchin, 
within the same tumbler of sea-water, each 
into its proper larva, can testify strongly in 
favor of von UeakuU's view. Nevertheleas, it 
docs not follow that the organism which by 
selection makes its environment, ie the all- 
important thing. Our author himself does 
not contend that it is, but there are those who 
do It may not ho amiss, therefore, to point 
out that an animal adapted to an environment 
of which factors A. B, C and D, constitute the 
practical portion, may be transferred sud- 
denly to surroundings in which A is repre- 
lentsd byX + ljflhyB-l-l; C7byC-|-l; 
and 5 by 13 4- 2. If 4 + 1 can aerve for A, 
the substitution is made, and similarly 3? + 1 
and C -I- 1, may take the places, respectively, 
of B and C. On the other hand, D + i may 
be beyond the range of the organism unless 
introduced to it, through the medium of 
j 1 -fl, B -t- 1 and 0 + 1, If under these con- 
ditions C-f 2 is selected, it follows that the 
new environment has made the animal over, 
and von Uexkull's dictum, therefore, can be 
enlarged to read, The organism makes the 
environment, and, reciprocally, the envirqn- 

The discussion of the environment leads by 
a natural step to a subject sadly in need of 
sunshine and fresh air. 

Dictionaries define “organization” as 
“ specifically the constitution of an animal or 
vegetable body, or of one of its parts,” and 
many biologista use the word in this sense. 
Were they consistent, no one would object, or 
he the worse for the substitution of * organi- 
zation ” for “ structure,” hut the word ia aa 
versatile aa the men who use it. and the syn- 
onym transforms before our eyes into a brief 
formula for that unity in action which comes 
with transcendent complexity. Not only this, 
but many, gifted with the power of making 


things more difficult than they really ere, 
would have us believe that the organization ia 
inside the thing organized! 

The discovery that organized things come 
from eggs has led us to look in eggs for the 
method of origin. The creatures that came 
from eggs, however, are organized, not be- 
cause they have a particular structure, or 
form, but because the parts that compose them 
are wonderfully related. Ono of the meet 
beautiful examples of organization in nature 
ia the bee-hive, a thing marvelously related to 
ita environment, and hardly less marvelous 
abstractly, for its mombera act not only for 
their own welfare, but especially for that of 
the community and the rare. It would be 
futile to study serial sections for this organi- 
zation, zince only honey, wax and the frag- 
ments of bees would greet the investigator’s 
eyes. No less futile ie the search in eggs, for 
organization is not a material thing, but the 
aum of the interrelations between material 
things. From this standpoint, reversals of 
polarity or symmetry are in the same cate- 
gory with the evolutions of a company of 
soldiers, and, like the orderly facing about of 
a well-drilled body of infantry, are possible 
only under conditions dependent on structure, 
yet themselves not structural. Physiological 
interrelations do not exist in space. As well 
try to dissect the digestion out of the duode- 
num, as to search with anatomical methods 
for organization, in this sense, in the egg I 

If the point of view presentad seems whole- 
some, the impetus so gained, in favor of von 
TTexkUll’s opinions, is nevertheless inzuffioioit 
to cany us over the vitalistie bumper which 
be haz-thrown across the 'biological raatjway. 
The argument is this; Living things are ma- 
chines, but they are not all machinery. The 
band' and foot, the arm and leg, the stomach 
and heart, are machines, but they come frmp 
the egg, and the power to differentiate ma- 
chines is itself super-mechanical, Eeprodua- 
tion, regeneration and certain kinds of regu- 
lation, occur in no maohmes known to mas, 
and hence any machines that reproduce, re- 
generate or regulate are to this extent “ ttbar- 
maschlnelle.” 
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J|Sif >lcvical vesknesa of thia argumeat is 
lll^wse supported by the oircumatance that 
tl^ pistnplaam which difiereutiatea the ma- 
Clkiatiy is a liquid, and aa all streaaes and 
g|l|||i]>S in a fluid are inetautly equalised, 
Ifiglid maehinea are physical impoaaihilitiea. 
Up pi^plaam of the egg is, thei«fore, no 
MUlblne, and is forerer beyond the reach of 
ipp^ianical investigations. Physiology, anat- 
(miP chemistry and phyaica are all powerleae 
^,Mn>le with thia problem. The essence of 
gittliiig thing is that it is vital, and this at- 
t^ute, if accessible to the human intelleol 
at all, can be understood only by the aid of 
"*^e Erkennungslehro.” 

Pthether vitalism will triumph ultimately, 
iUiftfl of the many things that moat biologiste 
dpraist know, although von Ueakull considers 
tiiHHr inevitable. Lack of philosophical in- 
•Mjl is held responsible for the bankrupt con- 
of our science, but however this may be, 
tplMtote confidence in biological currency by 
aipgpk of an inflation of vitaliatic values 
•mn a doubtful undertoking even if liquid 
UMAines are impossible. But is protoplasm 

xhe naked asrabes are the most fluid of all 
ig^als, nevertheless their outer layers are 
s^ly different from the interior, and there 
i^prery reason to believe that the ectosarc 
i^serves many of the functions performed by 
ips firmer boundaries of other cells. Among 
tbffe functions is thst of being s barrier 
imab^preveiUs the animal from becoming in- 
ftlitely diluted in the medium in which it 
UlfMs., Ifurthermore, the eotosarc, like the cell 
gplllicane, allcws oertaiu substences to pass 
out, and in this way insures differences 
Ip^jpemioal oompositiou between the amodia 
Mil its surroundings, while at other times it 
hl.^e gate through which the equalizatfoA of 
IWw cnees is brought about. As long aa 
intoplasm does not enist ababactly, but al- 
ways oooun in nature behind s barrier that 


makei passible interrelations with the envinm- 
mant, and inwvents fusion and identity with 
kt arguments based on a liquid as it isn’t, can 
have no bearing on the case of vitalism m. 
maebanism. 


We will suppose, however, that the optical 
differences between the ectosarc snd the endo- 
aarc are illusory; that the outer layers of the 
most fluid of all amoebss are not physiolog- 
ically the equivalents of cell-momhranes ; and 
finally that we are iu reality dealing with 
liquids entirely uniform. We will endow 
these microscopic Frankensteins with life. 
Are they machines! 

Abstractly— no; concretely— yes, for our 
imaginary creatures exist in an environment, 
and interaction between the two is the one 
condition under which life is possible. As 
long as such interaction occurs, as long aa 
metabolism takes place, we have differences of 
potential, stresses and strains ; as long as any- 
thing happens, and life is a happening, we 
have a mechanism, a machine, but the ma- 
chinery IB neither the amerha nnr the environ- 
ment, but the two together Von Uoxkiill’s 
own contention that an organism devoid of 
environment is an absurdity, harmonizes so 
completely with this criticism, that it is diffi- 
cult to see how the road which he has traveled 
could ever have led him into the vitaliatic 

To make a good book, however, does not re- 
quire infallibility. Thought, honesty and 
clearness are the necessary ingredients, snd a 
writer who commands these fertilizes the 
minds of his readers, and where wrong, fur- 
niehes the materials for tho correction of his 
own mietakei. Even though von nexkUll 
eeema to have failed in some of his under- 
takings, be is nevertheless an author thor- 
oughly worthy to be read. 

Otto 0. Glasub 

UmvsBBirt or Miohioati 

Eandbuch der Klimatologta. Band II., Kli- 
matographie. L Tell, Klima der Tropen- 
sone. Dritte, wesentlioh nmgearbeitete und 
vermehrte Auflage. Von Dr. Julius Hakn. 
8vo, pp. x-f426, figs. 1. Stuttgart, J. 
Engelhom. 1810. Preis 14 M. 

The first pan of the second volume of the 
third edition of Kami’s monumental work — 
•revised, enlarged, up to date— the unique store- 
house of climatological fact and description; 
the indispensable reference book for all wl^s 
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deal in any way with tbe science of the earth's 
atmosphere j a book which has laid the whole 
scientific world under a debt of gratitude to 
its author, impossible to overestimate. 

E. DiO. Waan 

BPHOIAL ABTWLBS 

EARTH MOTE11ENT8 AT LAKE VICnOBIA IS 
CENTRAL EAST AFRICA 

The profound significance for Oentral East 
Africa of the fall of Omdurman in 1S98 has 
been strikingly brought out by subsequent 
scientific publications of the Egyptian Survey 
Department. Captain E. 0. Lyons, late the 
eminent director general of that department, 
end now occupying the newly established chair 
of geography at the University of Glasgow, 
published in 1S06 an extended monograph 
upon the Nile Kiver and basin.' This volume, 
which is issued by the finance ministry, com- 
pels admiration as much by its exhaustiveness 
as by its orderly arrangement and lucid pre- 
sentation of the facts. Through setting forth 
in a well-digested summary the scientiflo re- 
sults secured by early and late explorers and 
scientific travelers, and by including a full 
bibliography of the geography and geology of 
the district, the work has been made authori- 
tative and indispensable. 

Those who have not already interested 
themselves in the region will be surprised to 
learn how many observing stations supplied 
with water gauges, have been established upbn 
the Upper Nile and its tributaries, and of the 
almost continuous series of careful gauge 
readings extending over a full decade. 

The very interesting conclusions on the 
basis of these readings, which were fore- 
shadowed in tbe monograph above cited, are 
contained in a very recent report of tbe Sur- 
vey Department.* The conclusion to which 
Captain Lyons is forced is that the gauges 

> “ The Physiography ol the Nile Hivor and its 
Basin,” Cairo, National Printing Department, 
1906, pp. 411 and nnmerous maps. 

■"The Rains of the Nile Basin and the Nile 
Flood of 1008,” by Captain H. Q. lyoni, PJt.S, 
Survey Department Paper No. 14, Cairo, 1909, 
pp. 69, pis, 9. 


have registered oscillations of levd ot Vw 
ground about Lake Victoria. Upon the nattfc- 
em and northeastern shores of this lake throe 
gauges were established— one at Entebbe <» 
the northwest shore, another at Jinja on the 
north ahore where the Nile leaves the lake, ntd 
one at the head at Kavirondo Gulf near the 
railway terminus on the northeast shore. Al- 
though all three gauges have been moved sinok 
they were first established, and though tlMto 
are some gaps in the records, yet in ibe main 
it ia tme that daily gauge readings are avtQ- 
able from three widely separated stations since 
September 30, 1898. 

Study of the monthly averages of Aeae 
readings has shown with much probabaity 
that in October, 1898, a sinking of the land at 
Entebbe began and continued during 1899. 
It wae most marked during August and Oc- 
tober of that year. At the end of 1990 
and during the early months of 1901, a 
slight elevation seems to have ooonrfed, 
though in May and June following a lentiwed 
sinking took place. This movement <a tba 
northwest ahore of the lake seems not to haw 
been participated in by the land farther to flw 
eastward. These local movements, extendfa* 
as they do over several months, can not be «- 
plained by wind efieota. ' 

From November, 1901, to February, 199^ 
the Jinja gauge curve was on the whole rising, 
while those at Entebbe and Kisumu wen fiS- 
ing steadily. Again in December, 1908, tfa« 
Jinja curve was steady, while those rf In- 
t^be and Kisumu were rising, but & Sisb- 
ruaty, 1903, the case was reversed. tMm‘ 
qnent to these later dates the gaugei ham 
shown no noticeable disorejancies which •mAd 
be attributed to a recurrence of oseilllMat* 
of level until in 1808, when at Jinja the Ukn 
level fell 14 inches between February 8 suit 
19, the change of level at each of the other tato 
stations being only an inch and a half. 

To quote Captain Lyons, all the srailnblt 
information “points to the frequent and re- 
cant difierential movement of great hlocka cC 
the country.” Following Herrmann he states: 

The moveuents of upheaval have acted alow 
NNE-B8W dlieetions, and the intensity seeina to 
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ali» HMK-SE. Again quoting LjroDs; 

own; IcllomoUn long, ban been 
ntejijHWred or tilted, and in the vtllere (oimed 
aiMifttliti/notun llnei, the main drainage Unee 
«( i^jiairiet run. LaJte Victoria Iteeit la out- 
ttui %l»ib {racturea. 

seem to agree upon the domi- 

snesMiblock movements of the crust in de- 
tMttMK the relief of Central East Africa, 
•adrift therefore interesting to learn from 
tlNM-aHVer studies of the Nile Basin, that the 



when employed as preoise levelling inatru- 
menta, has never been properly appreciated. 

Wm. H. Hobbs 

UmviBsiTT or MicuiOAif, 

Amt Aanon, 

January 89, 1910 


TBB FORTY-FIRST OEKRRAL UEBTIRO OF 
THE iUERWAE CBEMWiL SOCIETY. II 
nmaioir or tebtiuzis oheuistby 
F. B. Carponter, Chairman 
J. E. Breckenridge, Scmtary 
The Diract Etlimatian of all Intenntiet of Bydro- 
gm Ion Ooncentratum by Beana of Di-nitro- 
hySroohmone- liAWBENCE J. HEnDEBSon. 

Tho Ettngen Thormomeler from Zmo (o Palla- 
dium.- A. L. Dar and R B. Sosuah. 
Laboratory Methodt for Orpanto Nttroyen Avail- 
obiMp; C. H. JoBEB, 

The alkaline permanganate and pepain methoda 
for determining organic nitrogen availability as 
used in the Vermont Experiment Station labora- 
tory are described. Beaulta by these methods on 
Uty-one high- and low-grade animal and vegetable 
ammooiatea now on the market arc tabulated end 
briefly commented upon. 

Both methods have been used at the Vermont 
Station on officially collected commercial fertll- 
iaera tor the past twelve years. Tables were 
shown giving the results of this work. 

The writer concludes that the alkaline perman- 
ganate method, while empirical, is nevertheless 
valuable to eliminate quWy from a large num- 
ber of samples those of questionable availability 
which may then be tested by the longer pepsin 
process and qualitatively to show more in detidl 
the nature of the nitrogen source. 

The following papen are nported by title: 
Infbionoo of Chtmittry on Agrioulliire.- F. B. 

OABraniEB. (Chairman's address.) 

Ooncemfng After EJfeofs of Oertoin Phoiphatet 
on Limed and CnUmed Lands; H. J. WmaxES. 
Wcie ifethod for Filtrating fnsolulic Photphorio 
Acid.- £. B. Fash. 

Foots Brought Out Stgariing Uniform Analytioal 
Jfsthods for PAospftdfe JtooJb through the Beoont 
Work of tho National Fertiliser Assooiotion’s 
Oommiltos; C. F. HaomoBit. 

BoutroHimtion of the Ammonium Citrate Solu- 
tion; J. M. HaCaunLEBS. 

Boto on the Dttomination of Photphorio Acid hg 
the 0|^1 Folumetrlo Itothoi; F. B. Cab- 
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Th^ Compo*iiion of Bo-oalled Tomperanoe Boor»: 
H. £. Cabnabd, 

Tko £!fficienoy of Land Plaster in Preventing the 
Loss of Ammonia in Manures: Wiused W. 


BIOLOGICAL OHBMI8TBT 8K0TI0W 

In Joint Seaaion with the American Society of 
Biological Chemistg 
S, C. Prescott, Chairman 
The Phosphorus of the Flat Turnip: Buvt L. 

Hartwell and Wilhelm B. Quantz. 

It was found that the percentage of phosphorus 
in the dry matter of flat tumipe wae influenced 
by the amount of available phosphorus in the soil 
upon which the crop was grown. This led to the 
attempt to ascertain if any particular class of 
the phosphorus compounda was iuflueneed prin* 
cip»lly. 

About 10 per cent, of the photphonu of the 
dty turnip vea loluble In 96 per cent, aleohol, 
end ebout 70 per cent, wee diaaolved aubeoquentljr 
in 0.2 hydrochloric acid. Fifty to 70 per cent, of 
the phoaphoruB in thia extract waa precipitable 
by a molybdenum mixture ccntainlnjr only a small 
amount of free nitric acid. In frrah tumipa 
about SO per cent, of the total phosphorus vaa 
found in the somewhat colloidal aqueous extract, 
and over four fifths of thia waa directly preeipi- 
table by magnesium arid and by the ol^al mix- 
turea of molybdenum and magnesium. 

Nearly all of the phosphorus in tnmip juice 
paaaed through a dialyser. When added to a 

standard solution of sodium phosphate, the col- 

loidal matter from within the dialyzer interfered 
with the complete precipitation of the phosphorus 
by the molybdic method. Hydrochloric acid added 
to turnip juice itself to the extent of 0.2 per cent, 
made it possible, after filtration, to precipitate 
nearly all of the phosphorus directly from the 
filtrate. Practically no phosphorus in phytln waa 
present in the juice. It appears as if four fifths 
of the phosphorus of fresh fiat turnips is in sol- 
uble compounds and exists mainly as so-called 
inorganic phosphorus. 

Katio of Plant Sutrimts as affected bp Harmful 

Soil Compounds ; OnraLD SoamiiniB and J, J. 

Results of a comprehensive study of culture 

solutions with and without dlhydroxystaarlo add, 

a harmful compound isolated from solle, were 
reported. The culture solutions comprised all 
possible ratios of the three principal fertiliser 


elements 1 phosphate, i 
varying in 10 per ora 
tions were changed ev 
the remaining composition end ro 
fertilizer elements being thus d< 
way the effect of the plant and of tb 
the oompositic 
determined. The triangnlar 
this work and makes possible the IntMljiaBt han- 
dling and presentation of the results. 

Some of the principal results weresai kUtm: 
The plant growth and absorption WMW giSateat 
in the eolntions containing all three IIIMIUzer ds- 
menta, but not in equal proportions, Hus gmateat 
growth and greatest absorption being tMnd Ja tha 
region below the center in the trianjil. Ska di- 
hydroxystearie acid had the effect fN aUlUag 
this region of groatcet growth toward HMa radat 
higher in nitrogen. Although abia||Haa ms 
greatest in this region, the ratios sMNnnd the 
least change; the greatest change is fnaimMl in 
those ratioe mMt removed from this dMPMl is- 

The harmful soil compound inhibikld 

in all the solutions, but was T 

in those ratios not well suited 


Moreover, It is less harmful in the f 
thote ratios mainly phosphatic or pc^ 
this effect is also associaM with a hijt 
gen removal. The quantity of phoa|i 
potash removed was leas In the presM* 
compound. The investigations tend ft 
much light upon the relations betm* 
growth, absorption, fertiliser action anff; 
of organic compounds. 


Soole: Oswald Sosacutxi and N 
Tha roots of growing plants, i 
have the power to oxidize alpha-] 



the color baooming Ims intense toward d| 

part of the root. Wheat roots Snwn ti 
sdenite neutralized by hydroebloric oM 
the selenite wlih a pink depoiit of aaM 
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quaatly »atur»t«d with poUMiuin curbonatc, the 
greater portion oi the aloohol m«y be preoipluted, 
the remainder being obtained from the flltmte by 
extracting with ether. Oiiditnm expertmente are 
now in progreee on styrolene ‘alcohol and alio on 
propylene glycol. 

The aiyoogen Content of Beef Fleth: P. F. Tnow- 
BiiDon and C. K. Fninoia. 

The experiment in ennymatio bydrolyaii hai 
been continued on similar lines to those reported 
in the previous paper, working on the JiTor'of 
beef animals instead of the shoulder muide. At 
temperature of 20° to 26° a liver, containing 3.16 
per cent, glycogen when exposed for about three 
days contains about 2 per cent, of glycogen. 

Various authorities state that horse flesh con- 
tains from 1 to 2,4 per cent, glycogen and it to 
claimed the muscle of the ordinary horse hoe os 
much glycogen as the liver. Our inveetigatlons 
have not confirmed this assertion. Working oh a 
sample of fresh horse flesh obtained from a thin 
anlmol about twenty years old, we have obtained 
only 0.18 per cent, glycogen in the muscle. In 
twenty-one hours this amount was decreased <17.3 
per cent., while in three days the loss was BI.l 
per cent., accompanied with a slight decomposition 

of the sample. In the freeh shoulder museto of 

beef we have found as high as 0 7 per cent, of 


OouiiEM and L. H, Coke. 

The Contlilulion of the Carioihumium Balte and 
of the Acndtne Sails: M. Ooiuno and L H. 

The Oousttiulio* of Bemene from the BtandpoM 
of the Oorputoular-alomie Oonceplion of Poii- 
the and Negative Valeneee; Hanst Sbuxet 
Far. 

The Formation of Cgelopentadieiu; WoLlAit J. 
Haut 

Some Orgamo Compounds of Belenium; Howann 
W. DOUUHTI. 

A Heature of TKermodynamie Poeitmfy and 
Negatmitg in Wolor Bolatim loUh Reftfenoe to 
Chemuml Reaolione of Organic Compounds; C. 

The Addition Power of SlelKglethylnthglme! 

Room F. Bbubel. 

Bqnitibrium at High Temperaturee between leo- 
latyl Bromide and Tertiary Bvtyl Bromide; 
Hoc** F. Bbobbl. 

TU Iodine Compound of Pinene and the Retin 

formed iy the Action of Iodine on Pinene; 

G. B, PiaitKPoinia and B. F. P. BsairroH, 
CBVlflOAL BDDOATXOir flCOHOIT 
lyman G Newell, Chairman 
The Purpose and Method of the ChemUtry CourM 
in the PviUe High School ; Fnas* B. Want. 







than pedagogic cleUiln c 

phaiia upon open mindMlneea and breadth rather paper, sising, ink, cotton, mol, ete. All thie 

than upon specialization in high school chemistry, should he shown the beginner, and adopted and 

Content md If el hod of the Ftnl Courer in Chem- <neorj>ornM with the usual good theory and 

telry; M. D SoiioN proctme. This means mote thorough courses in 

The social dcvelopiiient has been so largely P'»P«ratory chemistry conipurable with the corn- 

shaped through the application of ecientilic prin- pl'ten«» '*”‘1 thoroughness of the good old-fash- 

ciples that an understanding of the elementary specializing in Latin and Greek This 

principles ot physics and chemistry is necessary “P prepamtory chemistty should come 

for the ordinary man, *■"’ ’nspirntion and insistence of the college 

The introductory eourse should be so adapted i-**® preparatory school. 










Chaxus R. Aiitif. 

Blfmmtary Oiomulry Tnchtvg <u a MeaM of 
Dnwlopinp the Power of Indepandent SoimUifie 
Seatonmi: AOTJroi A. BijmoHAiD. 

The FirtI Covree m Chemietry for Reoondory 
Bahoole; M. D. Sohoh 

D. U Rahdau, 
Preee Beoretary 

SOOIBTISB A!fD AOADBMIEB 

THE SCOUKItCAL (OOItTT Of WABKIKaTOK 


proximitttl;^ pquivnlrat to that of the wntnfugal 
fotoe developed ou a curve having a radiue of 62 
miles, computations being baecd on an assumed 

stresses due to either centrifugal force or de- 
flective force tend to establish cross gradients 
which would oppose them The lateral stresses 
being weaker in the lower part of the stream, the 
stronger lateral gradient supported by the upper 
part of the stream seta up an undertow in a 
direction opposite to that of the lateral stresses. 
The results of the boring currents thus produced 
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Friday March 4 1910 heflections UPON botaeioal 

.. ’ EDVCATION IN AMERICA' 



In the address with which he welcomed 
the American Aasoeiatjon for the Advance- 
ment of Science to Columbia University 
three years ago, President Butler centered 
his. remarks on a matter of the first scien- 
tific and educational importance. He said, 
m effect, that for a quarter century he had 
been a close and friendly observer of the 
progress of the sciences in education, that 
during this time he had seen them win 
almost complete recognition and oppor- 
tunity, but that he was obliged to confess 
to some disappointment at the results. He 
was not referring to the sciences in tech- 
nical education, for in this field their status 
is satisfactory, but to their position in gen- 
eral or cultural education. He did not 
presume, he said, to suggest either an ex- 
planation or a remedy, but he submitted 
the matter to the consideration of his expert 
audience. These words of this eminent 
educational observer touched an answering 
chord in my own thoughts, and since that 
time I have found, by inquiry among my 
colleagues, that he voiced a feeling quite 
general among scientific men themselves. 
It seems, therefore, to be a fact that the 
sciences, although dealing in knowledge of 
matters of the greatest immediate interest, 
and although concerned with the most ele- 
mental of all trainings— that in the cor- 
related use of hand, eye and mind— are still 
of mediocre efficiency as factors in general 
education. I propose now to discuss briefly 
the reasons I have been able to find for this 
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undesirable condition of a part of our sci- 
entific affairs, and to suggest, with partic- 
ular reference to our own beloved science, 
some remedy therefor. 

It will help to clarify our problem if we 
can come to an understanding upon certain 
points in the general relations of the sci- 
ences to education, the first being this— 
what place ought the sciences to have in 
education ! I think we shall agree that the 
sciences can never, under any circum- 
stances, hold a place in education nearly as 
prominent as that of the humanities. Man 
is not primarily a reasoning but a feeling 
being. As a philosopher has expressed it, 
“few men think at all and they but sel- 
dom. ” Hence the great majority of people 
in most part, and all people in some degree, 
can best be reached and influenced by 
studies which appeal primarily to the feel- 
ings, that is, by the humanities, while it is 
only a minority which can best be reached 
by studies appealing chiefly to the reason— 
that is, by the sciences and mathematics. 
But a minority has rights, and those to 
whom the sciences especially appeal, and to 
whom therefore they arc of the higher cul- 
tural value, are just as entitled to efficient 
instruction in their subjects as are the 
majority m theirs. The sciences must al-_ 
ways hold, from their nature in conjunc- 
tion with that of humanity, a position 
(inontitatively inferior to that of the hu- 
manities, but they are entitled to a quali- 
tative equality of educational rank and 
opportunity. This they do not yet possess, 
and it is alike our duty and our interest to 
see that they shall. 

A second point of importance in the gen- 
eral relations of the sciences to education is 
involved in the fact that the times them- 
selves are a bit out of joint, educationally 
speaking. This is not a matter of indi- 
vidual opinion, hut of well-nigh universal 
agreement. The recent addresses of our 


younger college presidents have united in 
expressing dissatisfaction with the results 
derived from our stiperb educational equip- 
ment, while the remarkable declaration of 
principles of the National Educational As- 
sociation, issued a year and a half ago, rec- 
ognizes an equivalent condition for the 
schools. It is a fact that our students as 
a whole have many hazy impressions but 
little exact knowledge, are habitually inac- 
curate even in the three r’s, and have too 
little regard for intellectual matters. The 
cause of it all is obvious enough. Our 
education, step by step with our modem 
life, has become luxurized. Its features 
disagreeable to young people have been 
sedulously softened, their whims are de- 
terminants of educational programs, and 
the responsibility for learning has been 
largely shifted from them to their teachers. 
The wise Mr. Dooley has the modem col- 
lege president say to the incoming fresh- 
man: “What branch iv lamin' wud ye 
like to have studied f 'r ye be our compitint 
proflasorst" and his humor as usual illu- 
mines a central kernel of truth. The 
trouble with our education is this, that it 
needs more starch ; yea, it needs a bit more 
blood and iron. It ignores the fact that, 
with the mind as with the body, it is only 
through effort that strength can be gained, 
and through responsibility that character 
can be formed. It is not more work our 
students need, but work of a kind which 
does more to inculcate a willingness for ef- 
fort, and pride in a Spartan devotion to 
duty— of a kind which enkindles in the 
heart of youth the precious spark of intel- 
lectual ambition. I would not exaggerate 
the defects of our present-day education. I 
know they do not go to the vitals, and 
certainly they are more serious in some 
places than others. But this granted, 
there yet remains too great a deficiency, 
especially in educational morale. Our col- 
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leges are not going to the dogs, but they 
certainly permit some very queer mongrels 
to roam at large on the campus. 

Now the application of these remarks to 
our present problem is doubtless sufficiently 
plain. In an educational system which too 
much permits inaccuracy of work, indefi- 
niteness of knowledge, avoidance of effort, 
and whimsical selection of studies— in such 
a system the seiences, whose essence is care, 
exactness, persistence and consistency, have 
not a wholly fair chance. One of the prin- 
cipal reasons, therefore, why the sciences 
do not loom larger in present-day educa- 
tion is the fault of that education and not 
of the sciences. 

A third point of importance in the edu- 
cational status of the sciences is involved 
in the fact that they have not as yet had 
time to become organized and standardized 
for their most effective educational use. 
The humanities have behind them so many 
generations of experience that they are now 
measurably standardized throughout, and 
offer a continuous and suitably-graded 
training from kindergarten to college. But 
the sciences as laboratory-taught subjects 
are not much more than a single generation 
old, and many of their problems are still 
unsettled. In the higher grades our teach- 
ing is better than in the lower, while, as 
everybody knows, we are still far from any 
consistent and continuous system of in- 
struction in nature knowledge in the lower 
schools. Just here lies s great weakness of 
scientific education at the present day, for 
students too often are sent into high school 
and college not only without the positive 
advantage of good early training, but even 
with a prejudice against a kind of activity 
of which they have had little, or too often 
an unfortunate, experience. This condition 
is inevitable to the youthfulness, education- 
ally, of the sciences, and will be remedied 
in time. 


The last point I would mention in the 
educational relations of the sciences to the 
older subjects is this, that the sciences are 
under some minor disabilities from which 
the others are free. These center in the 
laboratoiy, and are connected in part with 
the fact that the laboratory type of study, 
with its mechanical manipulation, its fixed 
hours and methods of work, and its abso- 
lute requirement of independent observa- 
tion, is distasteful to the great majority of 
persons, who, whether by natural inclina- 
tion or acquired habits, prefer to absorb 
their knowledge in physical ease, by meth- 
ods which can be lightened by the wits, and 
from printed books upon which they can 
lean for authority. Again, laboratories 
are expensive, much more expensive than 
the equipment of the other subjects. This 
acts 08 a check to the sciences all along the 
line, while in poorer communities it is often 
determinative against their introduction at 
all. 

Now it may seem, at this point, that I 
have needlessly infringed on your patience 
and my own allotment of time in thus 
enumerating such obvious matters, but in 
truth I have had a good object, which is 
this; I wish to emphasize that all of these 
disabilities under which science-teaching 
now labors, these elements of our problem 
which are not our own fault and for the 
most part are beyond our control, and the 
list of which I have made as long as I could, 
—all of these taken together go only a very 
small way towards explaining the deficiency 
of the sciences in education. This defi- 
ciency, I believe, is for tiie most part our 
own fault and removable, and it all centers 
in fliis, that we are not teaching our sub- 
jects properly. And now I have reached 
the real theme of my present address. 

Whenever we are faced by any large 
problem, we teijd to seek its solhtion in 
some single great factor. Tet, as the phe- 
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nomeiia of our own science so often illus- 
trate, the solution is as likely to be found 
in the cnmiilative action of several small 
causes, and such I believe to be true of the 
problem before us. These causes are some 
four in iiumlier, of which the first appears 
to be this— we are 'not faithful to the genius 
of our subject. 

The peiuu.s of science consists in exact 
observation of real thiuRS, critical com- 
parLsou of actual results, and loRieal testing 
of the derived conclusions. The educa- 
tional value of science consists m a training 
in these things, and our teaching should 
reflect them. Yet in fact in too great part 
It does not. For one thing we have joined 
in the rush to render our subjects popular, 
a spirit which is one of the pernicious by- 
products of the elective system under which 
most of ns work. Our subjects being elect- 
ive, students will not take them unless they 
are made attractive : our success as teachers 
IS largely judged by the number of stu- 
dents we can charm into our courses’ our 
colleagues stand ready to cry "‘snap” to 
any course which grows faster than they 
can sec cause for • therefore the logical pro- 
cedure for the teacher is to draw great 
numliers but keep them complaining of the 
work, and he is the greatest teacher under 
this system who can attract so many stu- ' 
dents that a new building must be provided 
immediately, while their lamentations over 
the difficulty of the course are loud enough 
to reach the ears of all of his eolleagnesl 
Now this condition can be attained with 
quantity, though not with intensity, for 
most students will not elect a connie in- 
volving intensive work which they can not 
escape, but they are willing to elect one in 
which the work may be eased by the wits, 
no matter how copious the irrigation of 
information may be. Just here indeed is 
a very fundamental trouble with our educa- 
tion in general. We are teaching our stu- 


dents to gobble when they need to be taught 
to fletcherize. 

Another phase of our treason to the 
genius of science is found in the belief and 
practise of some teachers that broad gen- 
eralmations are the true aim of elementary 
teaching. I know a recent elementary text- 
book in which the author laments that 
“some teachers do not yet understand the 
importance of imparting to beginners a 
general rather than a special view point.” 
And I could cite many passages to show a 
belief of this and some other teachers that 
subject matter, accuracy in details, and 
other fundamental verities of science, are 
not important in comparison with view- 
points and outlooks on life and that sort 
of thing. In my opinion there can be no 
greater educational error. There is no 
training which American youth needs more 
than that in a power to acquire knowledge 
accurately and to work details well. Dis- 
regard for particulars and a tendency to 
easy generalities arc fundamental faults in 
American character, and need no cultiva- 
tion, but, instead, a rigorous correction. 

Another phase of our disregard of the 
genius of science is found in the bad char- 
acter of some of our elementary teaching. 
Our plant physiology in some cases is so 
erroneous that it is only the general bad- 
ness of our teaching which saves us from 
the humiliation of having our errors 
pointed out by those wc arc trying to teach. 
Our elementary' experiments ought to be 
conducted in the spirit of rigid control, just 
as carefully as in any investigation. The 
motto in the experimenting recommended 
by our text-books seems to be, “the easiest 
way that will give a result in agreement 
with the book,” and we seem not to care 
whether that result is logically or only acci- 
dentally correct. In this spirit is the use 
of make-shift and clumsy appliances in- 
stead of accurate and convenient ones, 
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aomething which ia juatiflable only when 
no better can possibly be had. Such slip- 
shod and inaccurate ways are not only 
wasteful of time and effort, but are actually 
pernicious because they incnlcate a wrong 
habit and ideal of soientifle work. I do 
not mean at all, here or anywhere, that 
young pupils should be made to study ad- 
vanced scientific matters or to use technical 
methods, but simply that the treatment of 
their subjects according to their grades 
should be strictly scientific in spirit as far 
as it goes. Moreover, any attempt to avoid 
this spirit is the more unfortunate because 
needless, for as a matter of fact the great 
majority of young people respect exactness, 
and really like to be made to do things well. 
They do not like the process at first, and 
will avoid it if they can, but they like the 
result, and if the process be persisted in 
they come in time also to like that. 

In a word the first great need of our 
science teaching is to make it scientific. 

The second of the four principal causes 
of our inferior teaching is this, we take 
more thought for our subject thou we do 
of our students. In the graduate teaching 
of a university this attitude is logical, but 
in college and school it is wholly wrong. 
I think we may express the matter thus, 
that any teacher who is more interested in 
his subject than in his students is fit only 
for a university. It is, I am sure, some- 
what more characteristic of scientific than 
of other teachers that they tend to shut 
themselves up in their subjects, and to 
withdraw more than they ought from the 
common interests, duties ahd even am«ii- 
ties of the communities in which they live. 
For this, of course, the very attractiveness 
of science is largely responsible, because to 
those who have once passed the portals, 
science offers an interest so vastly and pro- 
foundly absorbing that all other matters 
appear small by comparison; and we are 


apt to conclude that the nobility and benefi- 
cence of such a mistress are sufiBcient justi- 
fication for a complete immersion in her 
service. We forget that science has no 
existence apart from humanity, and no 
meaning unless contributory, however indi- 
rectly, to human welfare and happiness. 
And it should be emphasized to every 
young teacher that success in science teach- 
ing, as in so many other occupations, is 
well-nigh in direct proportion to one’s 
ability to influence people. Our science 
teaching would be better if our teachers 
trusted less to the abounding merits of 
their subjects, and more to the qualities 
which personally influence young people— 
the sympathetic qualities involving interest 
in their pursuits, the diplomatic qualities 
involving the utilization for good purposes 
of the peculiarities of human nature, the 
perfecting qualities involving tlie amenities 
and even the graces of life. There is no 
inconsistency between these things and the 
preservation of the scientific quality of the 
teaching. It is simply a question of the 
presentation of science in a manner which 
is humanistic. It is the gloving of the iron 
hand of the scientific method by the soft 
velvet of gentle human intercourse. Sci- 
ence is the skeleton of knowledge, but it 
need lose nothing of its strength and flexi- 
bility if clothed by a living mantle of the 
human graces. It is idealism with realism 
which is demanded of the science teacher, 
and if some one would rise to say that this 
union is logically impossible I would an- 
swer, that many a problem of this life 
unsolvable by the subtleties of logic can be 
settled by robust common sense. 

Of our over-neglect of the personal pe- 
culiarities of our students I know several 
illustrations, but have space only for one. 
•Young people appear to have in them 
some measure of Nftgeli’s innate perfecting 
principle, which leads them upon the 
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whole to respect and like those things 
which are good and clean and dignified, a 
feeling which manifests itself in their 
strivings after good clothes, good society 
and things supposedly artiatie, not to men- 
tion innumerable longings after the lofty 
unattainable. Now a dirty or carelessly- 
managed laboratory is a direct shock to 
this feeling, and most scientific laborato- 
ries sin in these features. I believe there is 
no part of a college or school equipment 
which ought to be prepared and managed 
with more care than a scientifle laboratory. 
EfBoiency for its purfiose is of course the 
first requisite of any laboratory, but in 
college or high school that efficiency should 
be scoured with attention to the utmost of 
pleasing effect, in the direction of a large 
simplicity, evidence of care for each fea- 
ture, and an atmosphere of spacious and 
even artistic deliberation. As an example 
of what can be done by good taste to give 
a pleasing setting to the most unpromising 
objects, I commend the New York Zoolog- 
ical Park, which embodies an idea much 
needed in most of our botanical institu- 
tions. We ought not to permit the accumu- 
lation of dusty and disused articles around 
laboratories any more than around libra- 
ries: our teaching museums should con- 
tain no crowded accumulations of half- 
spoiled specimens in leaky green bottles, 
but only a selection of the most important, 
and those m the best of receptacles well 
labeled and tastefully displayed. Our 
experiments with plants should not ex- 
hibit dirty pots on untidy tables, but every 
plant should present an aspect suggestive 
of considerate care, while all the surround- 
ing appliances should glitter with clean- 
ness and stand on a spotleas table widely 
enmargined with space and neatness. One 
of my friends in a neighboring college has 
said of the methods of my laboratory that 
they savor of the old maid. I take pride 


in this eoinpliment, for it shows I am 
advancing. All of these qualities of care, 
neatness, concentration upon a few large 
and worthy things, can be made to appeal 
greatly to youth, as I have learned from 
experience. Besides, they are scientific, 
and they are right. 

There is yet one other phase of this sub- 
ject of humanism in science teaching 
which I wish to emphasize. I think we do 
not make enough use in our teaching of the 
heroic and dramatic phases of imr science, 
of the biography of our great men and the 
striking incidents of our scientific history. 
I know that their use is attended with dan- 
gers, dangers of false sentimentalism, of 
substitution of weak imagery for strong 
fact, of complication with religious preju- 
dices; and they should therefore be intro- 
duced only as the teacher grows wiser. 
But when the tactful teacher can employ 
them to touch the higher emotions of bis 
students, he should do so. The imagina- 
tion is as necessary a part of the equipment 
of the man of science as of the man of let- 
ters or of art, a matter which has been il- 
luminated with all his usual skill by Presi- 
dent Eliot in his great address on the new 
definition of the cultivated man. When 
Darwin wrote his famous passage on the 
loss of his esthetic faculties be was a little 
unfair to his science and a good deal un- 
fair to himself. For he never mentioned 
the compensation he had found in the in- 
tensity of 'lofty pleasure derived from his 
acquisition of new truth. Science hath her 
exaltations no less than poetry, music, art 
or religion. Not only is the feeling of ela- 
tion which comes to the scientific investi- 
gator with the dawning of new truth just 
as keen, just as lofty, just as uplifting as 
that given by any poetry, any music, any 
art, any religious fervor, but they are, in 
my opinion, the same in kind. There is but 
one music heard by the spirit, and that is 
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in us, whether it seem to eome from the 
spheres, from the lyres of the muses, or 
from the voices of angels, and it gives 
fortli when the last supremest chord in the 
soul of man jb touched, it matters not by 
what hand. 

We come now to the third of the causes 
which make our teaching of science defect- 
ive, and it IS this — we put our trust too 
much is systems and not enough in per- 
sons. And of this there are many evi- 
dences. For one thing we rely too much 
on a su[>pnsed virtue in bnildings and 
equipment, though in this we but share the 
spirit of our maohinery-mad day and gen- 
eration. It is much easier for ns Ameri- 
cans to obtain great laboratories and fine 
equipment than to make good use of them 
afterwards, and nowhere among us do I 
see any signs of a Spartan pride in attain- 
ing great results with a meager equipment. 
Moreover, we make a deficiency of equip- 
ment an excuse for doing nothing As one 
of the most brilliant of American botanists 
once said, some persons think they can do 
nothing in the laboratory unless provided 
with an array of staining fluids which 
would make the rainbow blush for its 
poverty A second evidence of our confi- 
dence in systems is found in the easy 
insouciance with which university pro- 
fessors proceed to write text-books for 
high schools. The only qualification the 
most of them have therefor is a knowledge 
of their subject, and they seem to regard 
any personal acquaintance with the pecul- 
iarities of young people, . and with the 
special conditions of high school work, as 
comparatively negligible. In consequence 
these books are necessarily addressed to 
gome kind of idealized student, usually a 
bright-eyed individual thirsting for knowl- 
edge. This kind does exist, but in minoi^ 
ity, whereas the real student with which 
the high school must deal is one of a great 


mass willing to learn if it must. Confir- 
mation of the correctness of my view that 
knowledge of students is as important aa 
knowledge of subject for the writing of a 
high school book is found in the fact that 
the author of the botanical text-books 
most widely used in the high schools of 
this country has had only a high school 
experience. Another [iliasc of our belief 
in the sufficiency of systems is found in the 
utterly unpractical character of many of 
the exercises or experiments proposed for 
the student in some of our books These 
recommendations have obviously been 
worked out in the comfort of the study 
chair, and have never been actually tested 
in use by their siigge-stors; yet they are 
presented in a way to make the student 
fwl that he is either negligent or stupid if 
he fails to work them. These theoretically 
oonatructed schemes for elementary teach- 
ing, and these recommendations of untried 
and impracticable tasks for students, some- 
times run riot in company with sweeping 
denunciations of our present laboratory 
courses, and suggest ions for their replace- 
ment by hypothetical field courses, utterly 
regardleas of the fact that the former, 
whatever their faults, have been evolved 
in actual administrative adaptation to the 
real conditions of elementary work, while 
the proposed substitutes are wholly un- 
tried, and in the light of actual conditions, 
wholly unpracticable. 

On the other hand, there is one particular 
in which we have not system enough, and 
that IS in the standardization of nature 
study and elemontaity soience courses. I 
have already mentioned the aavantago 
the humaniticB have in the approxi- 
mate standardization of their instruction 
throughout the educational system, and 
towards this end for the sciences we ought 
to bend every effort. For one thing we 
should give all possible aid and comfort 
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to our nature-study experts in their efforts 
to develop a worthy system of nature study 
in the grades. Again, the peculiar relation 
of preparatory schools to colleges in this 
country makes it imperative that we de- 
velop standard elementary courses which 
any school can give witli assurance that 
they will be accepted for entrance to any 
college. Happily we are here upon firm 
ground, for we already possess such a 
standard course, or unit, in that formu- 
lated by a committee of botanical teachers, 
BOW the committee on education of this so- 
ciety. This course is formulated upon the 
synthetic principle, that is, it selects the 
most fundamental and illuminating mat- 
ters offered by the science without regard 
to its artificial divisions, and combines 
these in such manner as to make them 
throw most light Upon one another. Its 
adaptability to our conditions, and its ac- 
ceptability to our best educational opinion, 
is shown by several facts, by its adoption 
as the unit by the college entrance exami- 
nation board which has been holding ex- 
aminations upon it all over the country 
for six years past, by its use in innumer- 
able high schools, by the agreement be- 
tween its plan and that of all of the recent 
and successful text-bpoks, by the final 
disappearance of all influential opposition' 
to it, and lastly by the substantial con- 
currence of the unit now in formulation 
by the teachers of the middle west. With 
so firm a foundation in a plan we ought to 
be able to unite on perfecting details. 
There is no inconsistency between such 
standardization as this and the greatest 
freedom in teaching. The optical power 
of the microscope has not been injured by 
the atandardization of its form and screw- 
threads. 

I come now to the fourth of the reasons 
why onr science teaching is defective, and 
that is the most vital of all. Ow method 


of training teachert is wrong. I believe it 
is true that in general our educational ad- 
vances work down from above— from uni- 
versity to college, from college to high 
school and from high school to the grades ; 
and in a general way each of these institu- 
tions is the finishing school for teachers of 
the grade below. Now the work of our 
universities is for the most part admirable 
in every way, but they are not good train- 
ing schools for college teachers. One of 
the greatest of our college presidents lately 
remarked that the principal obstacle in the 
way of making a college what it ought to 
be is the difficulty nowadays of securing 
the right kind of teachers. "We have to 
take them as the universities supply 
them,” he said, “and then make them into 
good college teachers afterwards.” The 
defects of the universities in this respect 
are two-fold. First they are training stu- 
dents only for their own kind of activity, 
in which everything centers, very prop- 
erly, in research: and second, they are 
omitting to teach divers matters very es- 
sential for the college teacher to know. 

That our universities make research the 
central feature and great leading method 
of their training of graduate students is 
natural, logical and correct, so far as train- 
ing for their own kind of activity ia con- 
cerned; but it ignorea the fact that only 
a minority can remain in that work. The 
justification of the training of all by a 
method which is correct only for a minor- 
ity is usually expressed in this form, that 
he is the best teacher who ia an active in- 
vestigator. Now if this ia qualified by the 
proviso, "other things being equal,” it is 
approximately true; but in fact other 
things very rarely are equal, and in the 
matter under discussion they are pro- 
foundly unequal. In my opinion the im- 
position upon all university students of 
the university research ideal is doing vast 



harm to our teaching in college and there- 
fore in high achool. For one thing, it 
aenda out ambitioua young men imbued 
with the feeling that they muat maintain 
their reaearch at all coats, or else forfeit 
the good opinion of their teachers, the 
possibility of membership in the best scien- 
tific societies, and especially any chance 
for a call to university Vfork, though this 
latter point should not be given great 
■weight, since to a person with a liking for 
teaching a good college offers as attractive 
a career as a university. In consequence 
there is continual pressure on the teacher 
to subordinate his teaching to research. 
Now in college and high school this is 
wrong, ethically and practically. A col- 
lege teacher is never engaged for research, 
but for a very different purpose, and it is 
his first duty to carry out that purpose to 
the very best of his ability. If there is any 
man who can carry on active investigation 
and at the same time do college or high 
school work as well as if he were concen- 
trating wholly on that, the man is fortu- 
nate, and so is the institution which has 
him. But in fact this can rarely be true. 
For one thing, the limitations of time and 
strength prevent it in most cases; and for 
another, the qualities and temper required 
for the two activities are not only differ- 
ent but somewhat antagonistic. Hesearch 
requires concentration, and much consecn 
tive time fixed by the nature of the work, 
while the teacher must be ready for con- 
stant interruptions, and must regulate his 
time to fit the schedules -of his students. 
To one immersed in the crucial stage of an 
investigation the little troubles of students 
seem absurdly trivial, if not stupid, and 
under their application for aid he is al- 
most more than human if be can keep a 
sweet temper and not answer with repel- 
lant brusqueness. To the gbod teacher, the 
troubles of students are never trivial, but 


rather are welcome as means to the ad- 
vancement of his particular ■interests. 
Furthermore, I believe that the research 
ideal imposed on all men trained in the 
universities is the cause not only of much 
injury to teaching, but of much unhappi- 
ness to teachers. For if the teacher be 
eonscientions, and gives his first strength 
to his teaching, he is soon doing his re- 
search upon the ragged ends of his nerves. 
I venture to say that many a teacher to- 
day is wishing he could afford to abandon 
all attempts at abstract research and turn 
whole-souled to bis teaching and matters 
connected therewith. And when, indeed, 
he does so, he finds his happiness and his 
usefulness alike immensely augmented. 
I know this is true, for I have been through 
it. It took me many long years to free 
myself from the feeling that I must con- 
tinue research or else sacrifice the good 
opinion of my colleagues. But I am free, 
and in the two or three years I have been 
so the added keenness of my pleasure in 
my teaching, and in various activities re- 
lated thereto, has been such as to make me 
feel like a Sinbad who has dropped his old 
man of the sea. And if there are any 
among you who believe that I stay in a 
society given to reaearch only under false 
pretenses, I ask you to have patience a 
little, for I purpose to try to convince the 
society that its rules ought so to be altered 
as to make teaching, of approved merit and 
service, a suffleient qualification for mem- 
berebip. Meanwhile I advise all of my 
colleagues engaged in collegiate work to 
join in my declaration of independence. 
Let us show the universities that teaching 
hath her victories no less than research. 

But now I am going to qualify a little. 
"When I say research I mean abstract re- 
search, of the qniversity type, the kind 
which has place on the skirmish line of tl» 
forefront of advancing knowledge. In 
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truth 1 Hgreo that he is the best teacher 
who is also an active investigator, but I 
maintain that in the case of college teach- 
ers the investigation ought to have some 
kind of connection with the teaching. This 
is entirely possible, for a vast and fruitful 
field for research lies open in educational 
organization, in the introduction of more 
logical, useful and illuminating topics, ex- 
periments and methods, in the fitting of 
science better to the growing mind, in 
local floras and the natural history of com- 
mon plants, in ways for better collation 
and diffusion of knowledge. After all, it is 
the spirit of investigation that is the mat- 
ter of value to the teacher, not the results. 
A contemplation of the status of much of 
the investigation put forth by busy teach- 
ers somehow seems to suggest a saying of 
one of our senior botanists, who was in his 
youth somewhat of a botanical explorer, 
and always a genial wit. Apropos of the 
making of bread in camp he has been heard 
to remark that “it may not result in very 
good bread, but it’s great for cleaning the 
hands.” In investigation as elsewhere, re- 
sults are most surely and economically won 
by experts, selected, trained and devoted 
to that work. Tlie college teacher would 
do better not to waste his strength on a 
field in which he can be little better than 
an amateur, especially when there lies open 
another in which he can himself be an ex- 
pert, and that is in eduoationalnscientiflc 
investigation. 

From this which the university ought 
not to do, I turn now to things which it 
leaves undone. It is not giving to those 
who are to be college teachers certain 
knowledge and training which are indis- 
pensable to good teaching. Thus, it does 
not insist that they shall know the common 
facts about the familiar plants around 
them. The old type of botanical course, 
consisting in the study of the morphology 


and identification of the higher plants, is 
gone forever, not because it was not good, 
but because the expansion of knowledge has 
given us something still better. Yet the 
knowledge involved in the old course is in- 
dispensable to every teaching botanist, and 
I would liave a requirement made that no 
person could be recommended as a com- 
petent botanical teacher for a college until 
he had spent at least two summers of active 
field work on the critical study of some 
flora. Again, most of our university- 
trained teachers know nothing more of the 
historical or biographical phases of the 
sciences than they may have picked up inci- 
dentally. Yet for purposes of teaching, a 
knowledge of the history of the science 
itself, and of its relations to other great 
matters, is vastly important, in part for the 
favorable background it offers for the 
projection of our present-day knowledge, 
and in part for the purpose of placing the 
dramatic, heroic and humanistic aspects of 
the science at the disposal of the teacher. 
Again, the teacher may go forth from the 
university without any other than the most 
fragmentary knowledge of laboratory ad- 
ministration, although there is a rapidly de- 
veloping technique of efficient and eoonom- 
. ical management of laboratory construction, 
furniture, apparatus, supplies, materials, 
manipulation ; and the lack of any training 
in these is one reason why our science is so 
often diagraeed,, and onr influence weak- 
ened, by slovenly botanical laboratories. 
Again, the teacher takes up the instruction 
of young people without any knowledge 
whatever of the results, veiy valuable, all 
imperfect though they still are, which have 
been won in the scientific study of the psy- 
chology of the adolescent mind. And 
finally he receives no training in the colla- 
tion and exposition of scientific knowledge, 
a subject of such importance that I shall 
speak of it in a moment apart. Training in 



investigation he also needs, of course, and 
that he now gets with ample efficiency. We 
need a standardisation of preparation for 
college and high-school teaching of the sci- 
ences, with appropriate titles or degrees. 
We are as yet far enough from such a con- 
dition, but not wholly without some prog- 
ress to record. For one university, Chi- 
cago, in its school of education, has a de- 
partment of botany and natural history, 
administered, hy the way, by one of our 
members and colleagues whose accomplish- 
ments in the past give promise of great 
service to come. 

But now once more I wish to qualify a 
little. While I believe that a training in 
common knowledge of plants, in the history 
of our acienee, in laboratory administra- 
tion, in the psychology of youth, in the 
collation and exposition of knowledge, as 
well as in investigation, is indispensable 
to the best botanical teaching, and should 
be included compulsorily in the training 
of botanical teachers, I do not blame the 
universities for not providing such instruc- 
tion, nor am I sure that it is a correct or 
economical university function. But there 
is one thing of which I am sure, and it is 
this, that ^ere is a place in which such 
training is practicable and wholly appro- 
priate and that place is the graduate de- 
partment of the college. 

Just here I wish to turn aside for a 
moment to consider a bit more this matter 
of training in the collation and exposition 
of knowledge. The expansion of scienco in 
our day has been so vist, the literature has 
become so voluminous, the specialization of 
method and thought are so extreme, that it 
is becoming a serious question how the re- 
sults of new research, when not of a sensa- 
tional nature, can be quickly, accurately and 
adequately incorporated into the general - 
mass of our knowledge and made available 
to the intellectual or economic uses of our 


race. Every scientific man has witnessed the 
ignoring of new truth long after its an- 
nouncement, and the repetition of old error 
long after its disproval, not alone in pop- 
ular information and literature, but even 
in the best scientific text-books; and this 
mal-adjustment between scientific research 
and general knowledge waxes constantly 
greater. The trouble is plain ; we have no 
recognized collators of knowledge, scholars 
whose business it is to stand between the 
investigator and the general user of knowl- 
edge and to interpret correctly the results 
of the one to the other. The need for such 
service was pointed out long ago by Francis 
Bacon. In his prophecy of the future de- 
velopment of scientific knowledge, veiled 
under his story of “The New Atlantis,” he 
describes the division of duty among the 
scholars of Salomon's House. He says: 

Then after divers meetings end censulte of our 
whole number, te rounder of the former labours 
and colloctjona [an obvious prophesy of our acien. 
tide meetings], we have three that take rare, out 
of them, to direct new experimeuta, of a higher 
light, more penetrating into iiatuie than the 
former. These we call Lamps. . . . Lastly, we 

experiments into greater obaervations. axioms, and 
aphoriams. These we call Interpreters of Nature. 

To-day we have our lamps, and their 
light shines steadily and benignantly forth. 
Wo call them universities, But where are 
our interpreters of nature? Though we 
need them, we have them not. They should 
be our colleges. In all of the great body 
of intellectual endeavor there is no greater 
weakness and no greater opportunity for 
service, than in the interpretation to all 
men of the results secured by research, not 
in science alone, but in other departments 
of knowledge as well. It is the absence of 
such interpreters which leaves room for the 
eharlataoB of knowledge, the mendacious 
reporter who uses his bit of college infor- 
mation to give a specious semblance 
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tnith to his inventions or exaggerations, 
and the nature fakir whose literary skill is 
his sole qualification. This interpretation 
of knowledge is no easy matter. Compila- 
tion will not do, for the interpreter must 
repeat observations and experiments far 
enough to give him a personal and familiar 
grasp of the materials. Nor even is a first- 
hand knowledge of the materials enough; 
he must also be able to set them forth in 
exposition with a combination of pedagbg- 
iotJ clearness and literary force. So little 
developed is the interpretation of knowl- 
edge in comparison with its acquisition that 
although we have many strong journals 
devoted to research we have almost none 
devoted to interpretation and exposition. 
We have two or three popular journals, 
carried on by the devotion of loyal individ- 
uals, but with all the conditions for success 
against them. A suitable journal for the 
collation, interpretation and diffusion of 
botanical knowledge can only be conducted 
by an institution whose credit is involved 
in its permanence and efSciency. It should 
be marked by dignified form, artistic dress, 
and literary grace, with departments cover- 
ing so completely their fields that no person 
with a serious interest in the science can 
possibly afford, and much less be willing, . 
to be without it. Such a journal must of 
course be heavily subsidized, or endowed, 
especially at first ; but there is not at pres- 
ent any place in the educational structure 
where an endowment would tell so heavily. 
It would be worth more to education than 
the endowment of any professorship that 
I can think of, even a professorship of bo- 
tanical education in my own college. Such a 
journal should issue from a college, not a 
university. I would like to edit it, and I 
have the plans worked out in complete 
detail; but I shall not undertake it unless 
the business foundation can first be made 
secure 


Not only does the training of interpretera 
of nature, and of other knowledge as well, 
whether as teachers, as writers, through the 
editing of suitable journals, or other activi- 
ties, seem wholly appropriate to a college, 
but I think it would offer the colleges them- 
selves a mission which would react grandly 
on their general efficiency. There is an 
agreement that the first function of the 
college is the training of young people in 
the qualities which go to make more effect- 
ive members of organized human society. 
But there is also a general feeling that 
somehow this is not by itself quite suffi- 
cient, for while it offers a worthy and 
amply difficult educational service, it does 
not provide a sufficiently-absorbing intel- 
lectual interest. Our colleges require, for 
the maintenance of high intellectual tone, 
both of students and of teachers, some more 
vigorous intellectual resistance than under- 
graduates alone can offer. It is in response 
to this feeling that some colleges have 
established graduate work, but in all cases, 
so far as I know, of the investigation or 
nniversity typo. For such work, however, 
our students should be sent to a university, 
which can provide far better than any col- 
lege the facilities, companionship and at- 
mosphere essential to its successful pursuit. 
To encourage young people, who are never 
well informed upon these matters and who 
do not understand the differences between 
institutions, to pome to a college for work 
of the university type, is little better than 
attracting them under false pretenses. It 
would he much better for our educational 
system if the colleges would do no graduate 
work at all, nnless they can offer something 
which they can do better than the univer- 
aity. In the training of their own and 
bigh-sehool teachers, and other interpreten 
of knowledge, they have, from the very 
nature of their activities and the presence 
right at hand of the best of all practise 
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schools, a work which they can do better 
tiian the university. I hope ere long to see, 
in one of our greater colleges, the establish- 
ment of the first graduate school devoted 
to the training of these interpreters of 
knowledge. 

But now I have reached the bounds 
which custom and courtesy allow to a 
speaker for this kind of address, and al- 
though I think with regret of the many 
large matters I fain would include to make 
my account of this subject complete, I must 
come to a close. I shall add but one thing, 
which is this— a summary of the objects for 
which we should work. 

1. A continuous and adequate system of 
nature study in the schools, so complete and 
so good as to send every student into the 
high schools with no prejudice against sci- 
ence, and with a solid foundation of natural 
fact knowledge. 

2. A four-years’ course in the high school 
in the standard sciences, upon exactly the 
same basis of efficient teaching and educa- 
tional dignity as any other subjects what- 
ever, being required in so far as they are 
required, and elective in so far as they are 
elective. 

3. A system of education in the college 
which will preserve the golden principle of 
the elective system— viz., the fact that the 
mind like the body derives greater good 
from an exercise in which it can take an 
interest than from one in which it does not 
—while pruning away the absurdities that 
have been allowed to graft themselves 
thereon. The logical system is the group 
system, in which the student is free to 
choose his group, but having once chosen it, 
finds his studies arranged on a plan ap- 
proved as wise by educational experience. 
We must not expect a majority ever to 
choose the science groups, but those who do 
should reoeive a training qualitatively 
equal to that in any subjects whatever, an^ 


above all, thoroughly but humanistically 
acientifle. 

4. A critical review and retesting of our 
present educational methods and material, 
with a view to the elimination of the im- 
practicable, the replacement of the medi- 
ocre, and the introduction of better, to be 
sought through critical educational re- 
search. 

5. A system of training of teachers which 
shall recognize that college teachers and 
university investigators are not one and 
the same, bnt fellow craftsmen, entitled to 
equal honor for equal achievement. The 
training of the university investigator be- 
longs to the university, but of the college 
teacher to the college, which should estab- 
lish the suitable instruction in the practical 
and humanistic phases of the subject. And 
since the college teacher is from his pro- 
fession primarily an interpreter of knowl- 
edge, he should make that his particular 
field; and the colleges should cherish and 
develop, as their particular function, all 
activities connected therewith. 

These things, I believe, will make the 
sciences free from their present educational 
disabilities. It is true they will not give 
us perfection. But what is perfection, and 
who wants itf Perfection, so I fancy, for 
I never have seen it, is in this like truth, 
that there is more pleasure in seeking than 
in finding it. Besides, man, for whom we 
are doing it all, is imperfect, though the 
extent thereof depends upon the point from 
which we view him. If one were to look 
down upon him from the place of the 
angels towards which he likes to believe he 
is ascending, he must seem a very poor 
creature, deserving only of pity. Bnt if 
one looks up after him from the place of 
the beasts from which we know he has risen, 
then he looms as a very grand figure, 
worthy of oredif and honor. After all, 
perfect or imperfect, good, bad or indifi 
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ferent, he is the very best thing of which 
we are sure. It behooves us, therefore, to 
make the most of him. 

W. P. Ganong 

Smith CoixEet 


PRESENTATION OF THE LANOLET MEDAL 
TO THE WRIOET BROTBERS' 

Mr. Chancellor: The award of tile Lang- 
ley medal to the Brothers Wilbur and 
Orville Wright emphasizes the fact that we 
are living in an age of great achievements. 

The twentieth century had hardly 
dawned when the world was startled by 
the discovery of radium, which has opened 
up an entirely new field to science, and 
which has led us to modify profoundly our 
conceptions regarding the constitution of 
matter. 

Another new field has been revealed to 
us through the development of wireless 
telegraphy and telephony; and we now 
utilize the vibrations of the ethereal me- 
dium of space for the transmission of 
thought. 

Then again, we may note the most revo- 
lutionary changes going on before our eyes 
relating to methods of transportation. 

The appearance of the hydroplane-boat 
probably foreshadows a revolution in . 
marine architecture and propulsion. On 
land we see motor-cycles, automobiles and 
electric cars displacing the horse. Petro- 
leum and electricity have become powerful 
rivals of steam ; and we seem to be on the 
eve of a revolution in our methods of rail- 
road transportation, through the applica- 
tion of the gyroscope to a monorail system. 
And now aerial transport has come, dis- 
pensing with rails and roads altogether. 
The air itself has become a highway; and 
dirigible balloons and flying machines are 
now realities. 

•Historical addrmc by Dr Alexander Grabsm 
Bell at the Smithsonian Institution, Fehmary 10, 
1010 . 


How well the predictions of Langley 
have been fulfilled. We now recognize 
that he was right, when he said a few 
years ago (1897) that: 

The world, indeed, will be supine if it do not 
tealia; tliat a new possibility has come to it, and 
that the great universal highway overhead is now 
soon to be opened. 

It has been opened ; and who can foretell 
the consequences to man 1 

One thing is certain: that the physical 
obstacles to travel have been overcome; 
and that there is no place on the surface 
of the globe that is inaccessible to civilized 
man, through the air. 

Doea this not point to the spread of 
civilization all over the world; and the 
bringing of light to the dark continents of 
the ear&f 

THE PIONEERS OF AERIAL FUQHT 

Who are responsible for the great devel- 
opments in aerodromiCB of the last few 
yearst Not simply the men of the present, 
but also the men of the past. 

To one man especially is honor due— 
our own Dr. S. P. Langley, late secretaiy 
of the Smithsonian Institution. When we 
trace backwards the course of history we 
come unfailingly to him as (he great 
pioneer of aerial flight. 

We have honored his name by the estab- 
lishment of the Langley medal ; and it may 
not be out of place on this, the first occasion 
for the presentation of the medal, to say a 
few words concerning Langley’s work. 

LANOLET 'g WORK 

Langley devoted his attention to aero- 
dromics at a time when the idea of a flying 
machine waa a subject for ridicule and 
scorn. It waa as much as a man 'a reputa- 
tion was worth to be known to be at work 
npon the subject. He bravely faced the 
issue, and gave to the world hk celebrated 
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memoir entitled, “ Experiments in Aero- 
dynamics. ' ’ 

In this work he laid the foundations for 
a science and art of acrodromicsj and 
raised the whole subjeet of aerial ilig'ht to 
a scientific plane. 

The knowledfte that this eminent man of 
science believed in the practicability of 
human flight gave a great stimulus to the 
activities of others, and started the modem 
movement in favor of aviation that is such 
a marked feature of to-day. 

Every one now recognizes the influence 
exerted by Langley on the development of 
this art, The Wright Brothers too have 
laid their tribute at his feet. They say: 

The knowledge that the head of the moat promi- 
nent Bcientiflc institution of America believed in 
the poaaibilty of human flight wae one of the 
influencea that led ua to undertake the prelim- 
inary inveatigationa that preceded our active 
work. Ho reeemmended to us the books which 

waf a lielping hand at a critical time, and we 
•hall always bo grateful. 

CONTMBUTIONS TO THE SCIENCE OP 
AEROOROhllCS 

Langley’s experiments in aerodynamics 
gave to physicists, perhaps for the first 
time, firm ground on which to stand as to 
the long-disputed questions of air resist- 
ances and reactions, Chanute says: 

(a) They established a more reliable coeQclent 
for rectangular pressures than that of Smeaton. 

(b) They proved that upon inclined planes the 
air pressures were really normal to the surface. 

(c) They disproved the " Newtonian Inw.” that 
the normal preoeuro varied ae the squere of the 
angle of incidence on inclined planes. 

(d) They showed that the empirical formula of 
Duchemin, proposed in 1838 and ignored for fifty 
years, was approximately correct. 

(cl That the position of the center of pressure 
varied with the angle of inclination, and that on 
planes its movements approximately followed the - 
law formulated by Joesael. 

if) That oblong planes, presented with their 
longest dimension to the line of motion, were 


more effective for support than when presented 
with their narrower side. 

(j) That planes might be superposed without 
loss of supporting power if spaced apart certain 
distances which varied with tlie speed. 

(h) That thin planes consumed leas power for 
support at high speeds thnn at lew speeds. 

The paradoxical result obtained by 
Langley that it takes less power to support 
a plane at high speed than at low, opens 
up enormoiM possibilities for the aerodrome 
of the future. It results, as Ohamite has 
pointed out, from the fact that the higher 
the speed, the less need be the angle of 
inclination to sustain a given weight, and 
the less therefore the horizontal component 
of the air pressure. 

It is true only, however, of the plane 
itself; and not of the struts and frame- 
work that go to make up the rest of a flying 
machine. In order therefore to take full 
advantage of Langley 's law, those portions 
of the machine that otter head resistance 
alone, without contributing anything to the 
support of the machine in the air, should 
be reduced to a minimum. 

CONTRIBUTIONS TO THE ART OP AE80DROMIC8 
After laying the foundations of a science 
of aerodromies, Langley proceeded to re- 
duce his theories to practise. 

Between 1891 and 1895 he built four 
aerodrome models ; one driven by carbonic 
acid gas, and three by steam engines. 

On May 6, 1896, his “Aerodrome No. 5” 
was tried upon the Potomae River near 
Quantico. I was myself a witness of this 
celebrated experiment; and secured photo- 
graphs of the machine in the air, which 
have been widely published.* 

This aerodrome carried a steam engine, 
and had a spread of wing of from twelve 
to fourteen feet. It was shot into the air 
from the top of a house-boat anchored in a 
quiet bay near Quantico. 

•A photograph of thia flight was hero ahown. 
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It made a beautiful flight of about 3,000 
feet, considerably over half a mile. It wag 
indeed a most inspiring spectacle to see a 
steam engine in the air flying with wings 
like a bird. The equilibrium seemed to be 
perfect, although no man was on board to 
control and guide the machine. 

I witnessed two flights of this aerodrome 
on the same day ; and came to the conclu- 
sion that the possibility of aerial flight by 
heavier-tlian-air machines had been fully 
demonstrated. The world took the same 
view; and the progress of practical aero- 
dromies was immensely stimulated by the 
experiments. 

Langley afterwards constructed a num- 
ber of other aerodrome models which were 
flown with equal success, and he then felt 
that he had brought his researches to a 
conclusion, and desired to leave to others 
the task of bringing the experiments to the 
man-carrying stage. 

Later, however, encouraged by the ap- 
preciation of the War Department, which 
recognized in the Langley aerodrome a 
possible new engine of war, and stimulated 
by an appropriation of $50,000, he con- 
structed a full-sized aerodrome to carry a 

Two attempts were made, with Mr.' 
Charles Manley on board as aviator, to 
shoot the machine into the air from the 
top of a house-boat; but on each occasion 
the machine caught on the launching ways, 
and was precipitated into the water. The 
public, not knowing the nature of the 
defect which prevented the aerodrome from 
taking the air, received the impression that 
the machine itself was a failure and could 
not fly. 

This conclusion was not warranted by 
the facts; and to me, and to others who 
have examined the apparatus, it seems to 
be a perfectly good flying machine-exoeb 
lently constructed, and the fruit of years 


of labor. It was simply never launched 
into the air, and so has never had the op- 
portunity of showing what it could do. 
Who can say what a third trial might have 
demonstrated. The general ridicule, how- 
ever, with which the first two failures were 
received prevented any further appropria- 
tion of money to give it another trial, 

corfCLUsiON 

Langley never recovered from his disap- 
pointment. He was humiliated by the 
ridicule with which his efforts had been 
received; and had, shortly afterwards, a 
stroke of paralysis. Within a few months 
a second stroke came, and deprived him of 
life. 

He had some consolation, however, at the 
end. Upon his death-bed be received the 
resolution of the newly formed “Aero Club 
of America,” conveying the sympathy of 
the members, and their high appreciation 
of his work, 

Langley’s faith never wavered, but he 
never saw a man-carrying aerodrome in 
the air. 

His greatest achievements in practical 
aerodromics consisted in the successful con- 
struction of power-driven models which 
actually flew. With their construction he 
thought that he had finished his work ; and, 
in 1901, in announcing the supposed con- 
clusion of his labors he said; 

1 h»ve brought to a oIom the portion of the 
work which ewmed to bo epecitlly mine— the 
donronetretlon of the practicability of mechanical 
flight— and for the next itage, which ie the com- 
mercial and practical development of the Idea, It 
le probable that the world may look to othera. 

He was right, and the others have ap- 
peared. The aerodrome has reached the 
commercial and practical stage ; and chief 
among those who are developing this field 
ate the brothers Wilbur and Orville 
Wright. They are eminently deserving of 
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the highest honor from us for their great 
achievements. 

I wish to express my admiration for their 
ivork; and believe that they have justly 
merited the award of the Langley medal 
by their magnificent demonstrations of 
mechanical flight. 

MEMORIAL TO TBE LATE MORRIS 
EETOBOM JESVP' 

Members of the American Museum of 
Natural Exslory: We commemorate this 
afternoon the founding of the museum in 
1869. For their services to our city and 
country we pay our tribute to the first 
presidents, John David Wolfe and Robert 
L. Stuart, and especially to the third presi- 
dent, Morris Ketchum Jesup, distinguished 
.by his long and eventful administration. 

As the oldest institution of the kind in 
the city of New York we welcome represen- 
tatives of our twin sister, the Metropolitan 
Museum of Art, of our younger com- 
panions the Public Library, the Brooklyn 
Museum, the Zoological Park, the Aqua- 
rium and the Botanical Garden— all ani- 
mated by the same purpose, all under a 
similar government, and together forming 
a chain of free educational institutions of 
which the city may well be proud. 

We are honored by the presence of dele- 
gates from the president of the United 
States, from the governor of this state, 
from several of the great American uni- 
versities and national institutions of scien- 
tific research. 

The leading officers of the city govern- 
ment and of the board 'of education are 
present. His honor, the mayor, the presi- 
dent of the park department and the comp- 
troller are members of our board. It is 
significant that these heads of the second 
great municipality of the world are uniting 

’ Addreu of Henry Fiirfleld Oibom at the oele- 
bntion of the ICrty-firit anniversary of the Amer- 
iean Muieum of Natural History. 


with US to play the part of hosts in this 
celebration, because the city and trustees 
have enjoyed from the first a free and cor- 
dial union. From their entire community 
of purpose there is no reason why they 
should ever disagree. Through the orig- 
inal application of the museum for land, 
this institution is legally under the depart- 
ment of parks, but although the relation is 
amicable and effective, the museums are 
less a part of public recreation than of the 
great civic system of education. 

A few words may be said as to the kind 
of educational spirit which has been devel- 
oped under past administrations and will 
be increasingly developed in the coming 
years in other branches of science, They 
are words as to our future. We believe that 
we are only on the threshold of the appli- 
cations of science, or knowledge of the laws 
of nature as they bear on human morals, 
welfare and happiness. If there is one new 
direction which this museuip^all take it 
is in the applications of scl^^ to human 
life. Here people shall have a vision not 
only of the beauty, the romance, the wonder 
of nature, but of man’s place in nature, of 
laws as inexorable as the moral commands 
of God handed down by great religious 
teachers. Over the portals of our new hall 
of public health we may well place the 
inscription, “Learn the Natural Command- 
ments of God and Obey Them." If nature 
is stem and holds in one hand the penalty 
for violation of her laws, she is also gentle 
and beneficent and holds in the other hand 
the remedy, which it is the duty of science 
to discover and make known. 

What is the parts- the museum exhibition 
halls should play in this teaching t An 
ideal museum is a mute school, a speechless 
university, a voiceless pulpit; its sermons 
are written in stones, its hooks in the life 
. of the running brooks ; every specimen, 
every exhibition, every well-arranged haU 
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spealis for itself. In this sense, in its ap- 
peal to the eye, in its journeys for those 
who ean not travel, the ninseum is not the 
rival, but the helpful ally of all the spoken 
methods of instruction within its own walls 
and throughout the great city. 

Now a few words as to our past. We 
owe the rise of public spirit in this city 
and country to the war for the union , that 
terrible experience brought men and 
women of all classes together in a closer 
sympathy, into a new and great union 
Thus Lincoln was our prophet at Oettys- 
hurg when he said, “This nation under 
Ood shall have a new birth of freedom.” 
As will be fully told by the historian of 
the day, the inspiration to build a free 
museum for the people of this city came 
to us through Albert S. Biekmore. Under 
his soientiflc guidance and that of Daniel 
Giraud Elliot the right direction was taken. 
Both of these men are happily with us in 
this hall t(^y. 

The foipPin of 166!), whose names have 
recently Mfeti inscribed on yonder wall, 
voiced the public spirit of their day. New 
York was a relatively small and relatively 
poor city. It was before the era of the 
great captains of industry, of the single- 
handed patrons of art, science and educa- 
tion , nor were there any models on which ’ 
to draw the lines or to take the scale, there 
was no British Museum of Natural History, 
there was no National Museum of the 
United States. We marvel the mote at the 
audacity of the trustees who conceived a 
museum so great and who in 1674 approved 
a general plan larger than that of any 
building in the world even to the present 
day, larger than the Escorial of Spain or 
the National Capitol of Washington. It 
crowns this occasion that four of the orig- 
inators of the museum are with us, two of 
its scientifle advisors, two of its founders. 

If I were asked which of the foundere 


contributed most to administration and 
development I would say unquestionably 
Mr. Jesnp, Mr. Morgan and Mr. Choate. 
Of the sjilendid services of our late presi- 
dent is it not delightful that Mr. Choate 
himself is here to speak ? 

Our two founders are here, mmhile 
dictu, as young or younger than they were 
forty years ago. If youth is mCHsiircd by 
energy, by prodiietiveiiess, by patriotism, 
these founders are two of the very yiumgeat 
men in the eity of New York, u.s each day 
brings forth fresh surprising and ever- 
weleoinc proofs Who among the so-called 
younger generation ean equal Mr. Morgan, 
who has quietly, and almost unknown to 
the public, sustained the successive admin- 
istrations of Wolfe, Stuart and Jesiip with 
his loyalty, his time, his adviee, liis noble 
gifts, and who stands behind the present 
administration with undirniiiLshed force 
and genei-osity. 

Are not our very bones founded in the 
law? In the early years Mr. Choate ren- 
dered inenmparable and lasting service not 
only to the two museums, but to the city, in 
laying down our charter relative to that 
union of public and private responsibility 
and beneficence which has been the model 
on which all the other institutions of the 
kind in this city have been founded, which 
has proved by experience to be a perfect 
union, for it has given the eity of New York 
something far superior either to the pub- 
licly administerhd institutions of foreign 
cities or the privately owned and privately 
administered institutions of other great 
American cities. The essence of this char- 
ter and constitution is that from the begin- 
ning the city officials as the elective repre- 
sentatives of the people undertake to give 
the land, the building, the maintenance; 
the trustees volunteer to give their best 
ability and their valuable time to adminis- 
tration, their means and that of others to 
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filling the building with collections. The 
agreement has been kept on both sides in 
the best spirit. To the honor of the city 
of New York be it said that her rulers have 
never withheld funds from education, 
neither have her citizens been lacking m 
generosity. Owing to this peculiarly 
American and altogether ideal union of 
public and private endeavor we discover 
that at the end of forty-one years the 
amount which the people of the city of 
New York have contributed to this museum 
is balanced by an equal amount given by 
officers, trusteijs and other friends. 

I have therefore great pleasure in intro- 
ducing as the orator of the day the Hon- 
orable Joseph ri. Choate, founder, and 
author of the laws of our being. 


TBE fVUfirn AXMUAl BF.PORT OF THE 
CARNEOIE mVKDATIOV ■ 

The Fourth Annual Keport of the President 
of the Carnegie Foundation, like the throe pre- 
ceding reports, deals not only with the current 
business incident to the conduct of the retir- 
ing allowance system, but takes up also the 
discussion of questions dealing with educa- 
tional history and educational policy. Some 
of these subjects are of immediate interest, 
such S3 politics in state institutions, agricul- 
tural education, college advertising, the func- 
tion of the college trustee, the articulation of 
high school and college, and the like. 

During the year the foundation granted 115 
pensions amounting to 1177,000. It is now 
paying 316 pensions, the cost being $406,000. 
The professors receiving those pensions come 
from 180 colleges, distributed over 48 states of 
the Union and provinces of Canada. To the 
accepted list of colleges, that is, to tho list 
whose professors may regularly receive pen- 
sious under fixed rules as a right and not as a 
favor, seven colleges were admitted during the 
year. These were Ooe College in Iowa, 
Swarthmore College in Pennsylvania, the state 
universities of Wisconsin, Michigan, Minne- 
‘ Statement supplied by the foundation. 


sota and Missouri and the University of 
Toronto. Tho governors and legislatures of 
these states asked for this privilege for their 
universities. 

The governors and legislatures of 20 other 
states asked that their universities should also 
be admitted to the foundation. The fact that 
only five state institutions, one of these in 
Canada, have been admitted to the Carnegie 
Foundation, after a year of administration of 
tlie rules under which tax-supported collegss 
and universities become eligible, testifies to the 
scrutiny exercised in the admission of inatitu- 
tiona. As the president explains in hia report, 
the names of certain well known institutions do 
not appear. This means that some question has 
arisen in the examination of these institutions 
which made the trustees feel that it is neces- 
sary to wait — such, for example, as the artic- 
ulation of the institution with three-year high 
schools, or its failure to maintaiu entrance 
requireinonts, or the maintenance of a weak 
school of law or medicine below the standards 
of law and medical departments of stronger 
institutions. 

The report shows, also, that two institutions 
retired from the accepted list: Kandolph- 
Macon Woman’s College, which withdrew after 
deciding that the election of trustees must be 
approved by a Methodist Conference, and the 
George Washington University whose oopnec- 
tion with the foundation was ended by the ac- 
tion of the foundation. The reasons stated 
are that the university had impaired its en- 
dowment and that two profe-saors had been 
arbitrarily dismissed. There are now 67 insti- 
tutions on the accepted list. 

The second section of the report is devoted 
to an examination uf tho working of the rules 
for retirement as shown in the experience of 
the past four years. The president gives in 
this conneotion a summary of a statement 
from each teacher now upon the retired list as 
to the reasons for his retirement. As a result 
of the experience, two changes were made in 
the ndes by the trustees : one extends the bene- 
fits of the retiring allowance system so that 
service as an instructor shall count toward the 
earning of a retiring allowance. Heretofore 
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only aeivioe in tha rank of profasaor was 
counted toward an allowance. The other 
change makes retirement after twenty-five 
years of service possible only in the case of 
disability unfitting the teacher for active ser- 
vice. Except in the case of such disability, the 
teacher can, under the rules as now framed, 

claim a retiring allowance only upon attain- 

ing the age of sixty-five Formerly a professor 
might retire after twenty-five years of service. 
This change in the rules, does not, however, 
deprive the widow of a teacher who has had 
twenty-five years of service of her pension. 
The action was taken in view of the fact that 
many men were willing to retire from the po- 
sition of teachers and go into business, or be- 
cause they were tired of teaching, or for other 
reasons entirely foreign to those for which the 
rule was intended to provide. Only a small 
minority of those retiring under 65 years of 
age did so because of ill health. 

The third section of the report is devoted to 
tax-supported institutions. It states in detail 
tha reasons which have governed the trustees 
of the foundation in dealing with state insti- 
tutions. Agricultural education and the agri- 
cultural college are also treated at length. 
The trustees make clear their intention to ask 
of the institutions of every state whether the 
university and the college of agricultnre are 
competing or cooperating parts of a state 
system of education. The low standards and 
general demoralization resulting from the, 
competition of these two types of tax-sup- 
ported institutions in the various states are 
definitely pointed out. 

The fourth section of the report is devoted 
to educational administration, and deals with 
such subjects as financial reports, college ad- 
vertising, which has in many institutions de- 
veloped to formidable proportions, the func- 
tion of the college trustee and other adminis- 
trative topics. The problems here taken up 
are those of immediate practical significance 
in the operation of colleges and univeraities. 
The foundation announces that it will distrib- 
ute within a short time a bulletin suggesting 
a simple form of treasurer's report which it 
hopes may obtain general uae. It is note- 


worthy that only a small proportion of the 
colleges and univeraities calling on the public 
for support print a straightforward finonoial 
statement showing what they do with the 
money collected from the public. An analysis 
is here given of the duties of the college trus- 
tee and the importance of choosing men who 
will perform these duties. 

The fifth section of the report is occupied 
with more distinctly educational problems, 
such as the articulation of high school and col- 
lege, the weighting of college entrance require- 
ments in favor of the classics, the relative 
value of educational criticism and educational 
construction. The whole effort in this part of 
the report, as in former reports, is to urge 
upon all the colleges in the country, whether 
state controlled or privately endowed, the ne- 
cessity of articulation with the state system 
of education. In this section, also, the presi- 
dent takes up the statement which lias been 
made in several quarters that the foundation 
might become an arbitrary force in education, 
and shows that the real power of the founda- 
tion is dependent upon its fair discussion of 
educational issues. The amount of money in 
the hands of the foundation is insignificant 
compared with the college endowments them- 
selves, and the president insists that its most 
substantial asset copes from a fair, impartial 
and public handling of educational questions. 

Following the report of the president is the 
report of the treasurer. In this matter the 
foundation has followed the advice which it 
gives to other institutions and prints a de- 
tailed statement, showing not only the larger 
items of expense, but even the individual sal- 
aries which are paid. 

The report may be obtained by writing to 
The Carnegie Foundation, 678 Fifth Avenue, 
Now York City. 

BCltSTmC HOTBS ASD SEWS 

Da. J. D. Van deb Waals, professor of ex- 
perimental physics in the University of Am- 
sterdam, has been elected a foreign associate 
of the Paris Academy of Soienoes. 
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Da. S. Wtm Hitchell celebrated bis 
eightieth birthday on February IS. On the 
following day be gave a lecture before the 
College of Physicians of Philadelphia on 
“William Harvey, the Discoverer of the Cir- 
culation of the Blood.” 

A TEsnMONiAL banquet will be tendered Dr. 
William H. Welch, of Johns Hopkins Uni- 
versity, on April 2. Gold portrait medallions 
of Professor Welch will be presented to him, 
and to the Johns Hopkins University and the 
hfedical and Chirurgical Faculty of kfaryland. 

The Italian Eoyal Geographical Society haa 
conferred a gold medal on Commander Robert 
E. Peary, a silver medal on Captain Robert A. 
Bartlett, a gold medal on Lieutenant Ernest 
H. Shackleton and a silver tablet on the Duke 
of the Abruzsi for his expedition to the Hima- 
layas. Professor W. M. Davis, of Harvard 
University, was made a correspondent of the 
society. 

Peofessok G. H. F. NumiL, F.R.S., Quick 
professor of biology in the University of Cam- 
bridge, has been awarded the Mary Kingsley 
medal by the Liverpool School of Tropical 
Hedicine. 

Da. John If. Coulter, professor of botany 
in the University of Chicago, has been elected 
president of the Illinoii Academy of Science. 

M. Qubbain, of the University of Paris, has 
been elected president of the French Society 
of Physical Chemistry. 

Ha. JaHEa E. Howabd has been appointed 
an engineer physicist in the U. S. Bureau of 

The University of Pennsylvania has con- 
ferred its doctorate of science on Mr. Samuel 
Rea, third vice-president of the Pennsylvania 
railroad and Mr. George &. Webster, chief of 
the Bureau of Surveys of the City of Phila- 

The officers of the Washington Academy 
of Sciences for IBIO are: Pmidtnt, C. 
D. Walcott; 7ice-pre»idsnfs— Anthropolo^al 
Society, Walter Hough; Archeological So- 
ciety, Mitchell Carroll; Biological Society, T- 
S. Palmer; Botanical Society, David White; 


Chemical Society, H. W. Wiley; Engineers’ 
Society, B. B. Green; Entomological Society, 
A. D. Hopkins; Foresters’ Society, Gifford 
Pinebot; Geographic Society, Henry Gannett; 
Geological Society, F. L. Hansome; Historical 
Society, J. D. Morgan ; Medical Society, Louis 
Mackall; Philosophical Society, R. 8. Wood- 
ward; Corresponding Secretary, Frank Baker; 
Seeordtng Secretory, Bailey Willis; Treoa- 
urer, Arthur L. Day; Additional Managers, 
L. 0. Howard, 0. H. Tittmann, B. W. Ever- 
mann, L. A. Bauer, C. H. Merriam, C. F. 
Marvin, Geo. M. Kober, F. V. Coville, E. W. 
Parker. 

A couasE of three lectures on “ Amphioius ” 
was given at the Imperial College of Sci- 
ence and Technology, Eoyal College of Sci- 
ence, South Kensington, by Professor E. W. 
Macbride, D.Sc., LL,D., F.E,S., February 14, 
21 and 28. 

Four lectures on “ The Auatomy and Rela- 
tionships of the Negro and Negroid Races” 
were delivered at the Eoyal College of Sur- 
geons by Professor Arthur Keith, conservator 
of the museum, on February 14, 16, 18 and 21. 

The Julius Thomsen memorial lecture of 
the Chemical Society, London, was delivered 
on February 17 by Sir Edward Thorpe. 

In memory of the late Dr. Ludwig Mond’a 
scientific eminence and his generous benefac- 
tion of £8,000 towards the building of the 
Institute of Physiology at University College, 
London, the college committee haa resolved to 
name the biochemistry research department of 
the institute “The Ludwig Mond Biochem- 
istry Research Laboratory.” 

Da. Charles R. Bakneb, professor of plant 
physiology at the University of Chicago and 
eminent for his contributions to this subject, 
one of the editors of the Botanical Oatetle, 
president of the Botanical Society of America 
in 1903 and vioe-i^ident of the American 
Association for the Advancement of Science 
in 1899, died on February 24, at the ago of 
fifty-one years. 

Da. Alcoa Emerson Dolbeae, for thirty-two 
years professor ef physics at Tufts College, 
the author of numerous contributions to phys- 
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ici and an inventor of diatinction, died on 
February 23, at the age of eeventy-threo years. 

PaorKssoR J. Edmund WniniiT, associate pro- 
fessor of mutiicmatics in Bryn Mawr College, 
died on February 20 of heart disease. He was 
an Englishman and won distinguished honors 
at the University of Cainhndge, being senior 
wrangler in lOOO, first in the second part of the 
matheniutieal tripos in 1901, and Smith’s 
prizeman in 1002, and has been for the past 
seven yours a fellow of Trinity College, Cam- 
bridge. He was called to Bryn Mawr College 
in 1903 to succeed Professor Hnrknoss, now 
professor of matheniaties in McGill Univer- 
sity. He was the author of numerous papers 
dealing with a wide range of subjects in the 
field of higher mathematics, such as the theory 
of groups. Abelian theta funetioiis, and differ- 
entia] geometry of space. In 1908 his treatise 
on “ Invariants of Quadratic Differential 
Forms ” was published by the Cambridge Uni- 
versity Press. 

Mr. Wilvkkd Stalker, member of the Brit- 
ish Ornithologists’ Union to Dutch New 
Guinea, has been drowned. Mr. Stalker, who 
was only thirty-one .years of age, had displayed 
much ability as a collecting naturalist. 

'The death is announced of Dr. W. Krauae, 
docent in anatomy at Berlin. 

The French Association for the Advance- 
ment of the Sciences will hold its thirty-ninth 
annual meeting at Toulouse in August under 
the presidency of M. Oariel, professor of 
biological physics in the faculty of medicine 
of the lliiiveraity of Paris. 

The Blue llill Meteorological Observatory, 
in Milton. Mass., founded and maintained by 
Professor A. Lawrence Koteh, has just com- 
pleted twenty-five years’ work. The initial 
investigations of the upper air, undertaken 
there in the interest of pure science, are now 
of practical value to aeronauts and aviators. 

The division of physical sciences of the 
Royal Academy of Bologna calls attention to 
an international competition for a biennial 
prize of three thousand lire established from 
tiie income of a donation made by one of its 


corresponding members, Professor Elia De 
Cyon, with the object of promoting re- 
searches in the subjects in which he has 
worked. This award will bo conferred on 
eompotiton whose works treat: (1) The func- 
tions of tlic heart, and, above all, of the car- 
diac and vaso-motor nervous systems ; (2) the 
functions of the labyrinth of the ear; (3) the 
functions of the thyroid glands of the hypo- 
physes and of the pineal gland. The first 
prize will be awarded on March 1, 1911. 

The first ordinary meeting of the society 
formed by the amalgamation of the Society of 
Eiigineera and the Civil and Mechanical 
Engmeera’ Sixiioty, was held in London on 
February 7, when Mr. Diogo A S.vmons, the 
first president of the now society of engineers, 
delivered an inaugural address. 

The Royal Meteorological Society held a 
meeting at the physical loboratory, Man- 
chester University, on February 23. This 
meeting was the first the society has held out 
of London. Papers were read describing the 
investigations made at the Howard Estate 
Observatory, Gloasop, into the electrical state 
of the upper atmosphere, and also on the 
hourly registering balloon ascents which were 
made from Manchester on June 2-3, 1909, 
Mr. Lempfert and Mr. Corless will also con- 
tribute a paper on “Line-squalls and Asso- 
ciated Phenomena.” 

According to a communication made on 
February 14 to the Paris Academy of Sciences 
by M. Lippmann and reported in tbe London 
Tunes, Mme. Pierre Curie, the widow of M. 
Pierre Gurio, tiie discover of polonium and 
radium, has at last succeeded in isolating one 
tenth of a milligram of polonium. In order 
to obtain this result Mme. Curie, working 
in cooperation with M, Debieme, has had to 
treat several tons of pitchblende with hot 
hydrochloric acid. The radio-active properties 
of polonium turn out to be far greater than 
those of radium. It decomposes chemically 
organic bodUe with extraordinary rapidity. 
When it is placed in a vase made of quartz, 
which ia one of tbe most refraotory of sub- 
atanees, it cracks the vessel in a very short 
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time. Hut a no leas diatinctiTO quality of 
polonium is the comparatively rapid rate at 
which it disappears. Whereas it takes one 
thousand years for radium to disappear com- 
pletely a particle of poloninm loses 50 pet cent, 
of its wciirlit in 140 days. The products of its 
disintcRrntion arc helium and another body, 
the nature of which haa not yet been ascer- 


The sessions in Manila will be held in the new 
building of the Philippine Medical School 
near the Bureau of Science and the new Gov- 
ornment Hospital. The sessions in Baguio 
will be held in one of the government build- 
inge. The government has appropriated a lib- 
eral sum for entertainment of guests during 
the meeting. Visits have lieen arranged to 



Tropical Medicine is to be held in Manila, 
March S-14, 1910. The association was estab- 
lished with the idea of bringing together work- 
ers in tropical medicine in that part of the 
world, and is important in that it brings' 
English-speaking acientific workers together 
for mutual social and scientific improvmnent. 


It la a sport and not ‘a battle. As witu baseball, 
eo with Rugby, each player must know tbo game. 
It it played not in armor, but in cotton knee- 
breeches, and there have been in five yeare no 
Injurtee of any consequence. 

The game it now played in the unlvereltiee and 
colleges of Oalifo^a and Nevada. It attracts 
(perhaps unlortunatdy) larger numbers of speor 
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tatoM than tie old game ever did. It la now 
plajed in moat of the leading high achoolt of 
California. It is firmly and permanently estab- 
lished on the Pacific Coaet, unless, as in the East, 
it is modified to suit the purposes of professional 
coaches. It seems to me that our experience in 
California should he worth something to our col- 
leagues in the East. 

Very truly yours, 

David Stabi Joedax 

VNIVERBITY ARD EDVCATIORAl VBWB 

The medical school of the University of 
Pennsylvania has been given $100,000 by an 
unnamed alumnus to endow a chair to be 
known as “the Benjamin Bush professorship 
of physiological chemistry.” 

The valuable library on mathematics and 
science of the late Oren Boot, for many years 
professor of mathematics at Hamilton College, 
has been presented to the college by his son, 
Hr. Elihu Boot. 

The dedication of three new engineering 
buildings at the University of Kansas oc- 
curred on February 25. The buildings are 
those provided for by tlie legislature of 1907, 
and are a general engineering building, bous- 
ing the departments of civil and mechanical 
engineering and, as a temporary matter, the 
department of electrical engineering ; a mining 
and geology building, and the mechanical 
laboratory and power plant. In the afternoon, 
at 2 ;30, addresses were given by Dean Frank 
0. Marvin, Dr. Eichard 0. Maclaurin, presi- 
dent of the Massachusetts Institute of Tech- 
nology, and Mr. Ernest B. Buckley, president 
of the American Mining Congress. Follow- 
ing these wore the dedication ceremonies, 
under the direction of Chancellor Frank 
Strong. In the evening a banquet was held 
at Bobinson Gymnasium, with after-dinner 
speeches. 

The Dutch government has appropriated 
$100,000 for a laboratory of physical and min- 
eral chemistry at Groningen, where Professor 
F. M, Jaeger is head of the department. 

Dr. Bertram E. Boltwood has been elected 
professor of radio-chemistry in the graduate 
school of Tale University. 


Professor Seitaro Goto has been called to 
the chair of roology at the Tokyo Imperial 
University to succeed the late Professor 
Kakichi Mitsukuri. Naohide Tatsu, Ph.D. 
(Columbia), has been appointed assistant pro- 
fessor. Katashi Takahashi, Ph.D. (Chicago), 
has been appointed to the professorship of 
Ecology at tte First High School to fill the 
vacancy caused by the resignation of Professor 
Goto. 


DISCVBSION AND CORRESPOHDEyCE 
A SUBSTITUTE FOR CROSS WIRES IH THE 
SPECTROSCOPE 

To THE Editor of Science : Should any of 
the readers of Science be in possession of 
spectroscopes which are unprovided with 
cross wires, it may interest them to leam of 
a cheap method of supplying a substitute for 
such desirable articles, which has been found 
of service in this laboratory, and which, so far 
as the writer knows, has not hitherto been 
published. 

The method consists in inserting, either in 
the ocular, or telescope tube, at the proper 
focal point, a thin glass disc on which is 
etched a cross with lines about as heavy as the 
wires in an ordinary cross wire eyepiece. 
This cross, when in focus, appears as per- 
fectly opaque lines, which fully answer the 
purpose of cross wires. 

These discs have been in use here for some 
time, and their working has been compared 
with that of the regular cross wire eyepieces 
without any difference between the two being 
noticed. 'In fact, the crosb wires of one of our 
instruments being somewhat too heavy, we 
removed them, and substituted a ruled disc 
with manifest gain in ease of working. The 
glass disc does not seem to obscure any por- 
tion of the spectrum; all portions, both of 
emission and absorption spectra, having been 
observed therethrough with instruments of 
various powers, both prism and grating, with- 
out any appreciable loss of either brightnesa 
or definition. 

For obeerving a bright line spectrum it is 
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adrentageoua to hare one of the crosa linea 
made shorter than the width of the spectrum. 
The disc is then ao placed in the instrument 
that this short line is vertical, and hence 
parallel with the spectrum lines. Under such 
circamstancea, when this short vertical crosa 
line is placed over a bright spectrum line, 
the latter is seen extending aWe and bdow 
it, and the small dark ends of the cross line 
being thus brought prominently in view, ma- 
terially assist in marking the spectrum line 
upon which they are placed. The horizontal 
arms of the cross are, in this case, of no par- 
ticular advantage in marking the spectrum 
lines, but they facilitate the finding of the 
optic axis of the telescope, and, where the 
instrument is provided with an illuminated 
scale, help to align the same. It is best to so 
place the scale that one end of the sliort ver- 
tical line reaches about the middle thereof. 

Various devices may be employed to fix the 
disc in the spectroscope. If the instrument is 
provided with a negative ocular, the disc may 
be placed against the diaphragm, and held in 
position by a spring wire. It is well in that 
case to provide the ocular with a sliding eye 
lens, which can be cheaply done by any good 
brass worker. If the instrument has a posi- 
tive ocular and a diaphragm in it, or in the 
telescope tube, the disc may,' as before, be laid 

against the diaphragm, and if such is in the 

telescope tube, focused by sliding the ocular, 
or if that be fixed, the diaphragm may be 
moved till the cross lines are in focus. 
Where there is a positive ocular and no dia- 
phragm, as is the case with some instruments, 
the disc may be cemented to a brass ring of 
proper diameter to fit snugly inside the tele- 
scope tube, and the proper position having 
been found, the ring can be so set that the 
cross lines will be at that point. Each of the 
above devices has been tried in this labora- 
tory and found satisfactory, and others will 
probably suggest themaelvea. 

It is true that suoh devices do not always 
succeed in making the center of tbs cross and 
the axis of the telescope coincide; but this is 
the case in but few cross wire spectroscopes, 
and, for that matter, a spectroecope is not a 


transit, and does not require such a rigid ad- 
justment of the line of colliraation as the 
latter instrument. If the center of the cross 
is at the center of the disc, and the disc fits its 
tube snugly, the cross lines will be sufficiently 
centered Were an absolutely accurate ad- 
justment of the line of cnllimation worth the 
cost, it could be secured by inserting an ad- 
justable ring at the proper focal point and 
attaching the disc thereto. 

The some method of supplying cross lines 
answers equally well for microscopical obser- 
vations, either for goniometric, or for polari- 
acopic work; in fact, it was from noting its 
utility in such microscopic work, that the 
idea arose of applying it to the spectroscopic 
investigations. 

Several of the above-described discs have 
been made for this laboratory by the Bausch 
& Bomb Optical Co. and they have given per- 
fect aatisfaction. C. M. Clark 

KOTE OM SOME PEKNSTLVANU EISUES 

Ddri-vo the warm weather of 1008 and 1008 
Mr. R. W. Wchrle, of Indiana, Indiana 
County, Pa , made a number of coUeetions of 
fishes, amphibians and reptiles, from his vicin- 
ity. Ae almost all animal life is either extinct 
or rapidly becoming so in the main basin of 
the Conemaugh River, possibly the following 
list will be of use in partly recording a van- 
ishing fish fauna. I take this opportunity to 
thank Mr. Wehrle for his care in collecting 

full series of speoimeus, besides notes and in- 

formation relative to the former condition of 
the fish fauna. Notropis phoiogtnis and 
Micropterus dolomim are from Cherry Run 
and all the others are from Two Licks Creek, 
beeidea such other streams as may be men- 
tioned after each. Ichthpompson concolor, 
Sahelinus fsntinalis, Campostoma onoma- 
lum, also from Ramsey’s Run; Pimtphales 
notatua, Ramsey's Run, Harria’s Run, Cherry 
Run and Marsh Run; Semotilus atromaeu- 
latus, Ramsey’s, Harris’s, Cherry and Marsh 
Runt; l/Suesacua elongaiiu, Ramsey’s and 
Harria’a Runs; Nolropis comutus, Ramsey’s 
and Cherry Ruua; N. atherinaidss. Cherry 
Run; Ericpmla hnceata, Cherry and Ham- 
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sey’s Buns ; Rhinichikye atronaam, Bamsers distribution of the forms of lepidopterous life, 
and Harsh Buna; Hyhepsia kentuehientU, The distribution of the lepidoptera at various 
Catostomui commersonnii, Baineey’a and elevations above sea-level is considered. The 
Cherry Buns ; C. mgncans, Moxodoma aureo- migrations of butterflies, the cosmopolitan 
him. Cherry Bun, Ameiurua neiulonu. No- character of some species, seasonal dimor- 


iums flavua, Amhlaplites rupestra, Bamsey’s 
Bun; Uadropterus macrocephalui. Bohosoma 
nigrum. Cherry and Marsh Runs ; Etheoitoma 
jiaballare. Harsh Bun; Cottua gracilia, Bam- 
soy’s Bun. 

On July 23, 1899, I secured an example of 
Leuciacua margarita in a tributary of the 
Alleghany Bivor near Cole Grove, McKean 
County, the first I know of from that basin. 

On July 1, 1907, Mr. T. D. Keim and my- 
self took two examples of Nolropia hoops 
Gilbert from the Alleghany just above Fox- 
burg, in Clarion County, also the first from 
that river. 

I may note that Coccogenia Cockerell and 
Callaway, Proc. Biol See. Waah., XXIL, 
1909, p. 190, is an exact synonym of Coccotia 
Jordan, Bep. Qaol 8uri>. Ohio, IV., 1882, p. 
882, typo ilypaiUpia coccogenia Cope, mono- 
typic, Henbt W. Fowleb 

Acsdeut or Xatobal Sciences, 

Fhuadeu’Uia 


mmfiFio BOOKS 

Die Oeographiache Verbreitung der Schmet- 
ierlinge. Dr. Abnold Pagensteoheb. Mit 
Ewei Karten. 8vo, pp. ix + 451. Verlag 
von Gustav Fischer in Jena. 1909. 
Gchcimrat Dr. Arnold Fagenstecher has 
long been favorably known to students of 
oriental lepidoptera as the author of a number 
of fhunal and monographic papers of the high- 
est merit. His investigations, which have 
chiefly related to the Malay Archipelago, in- 
evitably led him to the consideration of ques- 
tions of geographical distribution, and as the 
result of comprehensive studies we have be- 
fore us the present volumb. 

The work divides itself into three sections. 
The first section, occupying fifty-nine pages, 
deals with the underlying causes of the geo- 
graphical distribution of the lepidoptera. 
Soil, temperature, humidity, air-currents and 
vegetation are discussed with relation to the 


phiam and local variation are touched upon. 
Several pages are devoted to the considera- 
tion of the influence of the glacial epoch and 
the various mutations which the surface of 
the earth has undergone in past geological 
ages. The influence of parasitic life uiwn the 
distribution of species concludes this portion 
of the work. 

The second portion of the work, which oc- 
cupies the body of the book, extending from 
page 62 to page 461, is devoted to a statement 
of the results which have thus far been reached 
by students of the lepidoptera who have 
written upon the faune of the various con- 
tinents and islands. The various published 
lists of species are cited and briefly aiialyied, 
and there is thus supplied a very valuable 
guide to the literature of the whole subject. 
This portion of the work displays enormous 
industry on the part of the author and a very 
thorough familiarity with what has been 
vrritton. Dr. Psgonsteeber recogniaos eight 
faunal regions, and the distribution which he 
accepts may be given in tabular form as fol- 

I Nosth-Polab Beoion. 

(The entire circumpolar northern arctic 
territory. ) 

II. PALSiAXcno (Eubopeo-Sibesian) Kegioh. 

Subregiona. 

1. European. 

2. Uediterranean. 

Including the Azores, Madeira, the 
Canaries and Cape Verde Islands; 
northern Africa, Asia Minor and 
Syria, as well as all parts of 
Europe bordering on the northemi 
shores of the Mediterranean. 

3. Siberian. 

4. If unohurian. 

Including Japan. 

III. InniAB ItEmoN. 

1. India to the Himalayan foot-hills. 

2. Ceylonese. 

Ceylon and the Maldives and haoea- 
dives. 
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3, Indo-CkiiuK. 

SouthwaUrn Aaia, including Bninnn, 
Formoaa and the Loochoo laUnda. 

4. Jfatoyan. 

Including Malacca and the iaianda 
north and wcat of a line drawn 
between Bali and Lombok, north 
and eaat between Borneo and the 
Philippinea on the weat and Cel- 
ebea on the eaat (Wallaoe’a Una). 

IV. AtmTBii.tAM Reqioh. 

ISubreffians. 

All the ialanda eaat and aonth of 
Wallace’a Line, including New 
Guinea, except aa hereinafter 

2 Auatrofian. 

Auatralla and Taamania. 

3. I'o(v»eata». 

New Caledonia, the New Hebridea 
and the varioua arebipeUgoca 
northward and eaatward aa far 
aa the Sandwich Ialanda 

4. Seal Zealand. 

New Zealand and the Norfolk, Lord 
Howe, Auckland and Chatham 

V. The Ethiopuk Rioioit. 

(Africa aouth of the Mediterranean atatea, 
the Sudan, Madagaaoar and the nearer 
Ialanda.) 

Sutregunu. 

1. West Afritan. 

Tropical Weat Africa, including St. 
Helena, Aacenaion and ialanda 
nearer the mainland. 

2. South .tfriooo. 

(Temperate South African) 

3. Bast Afrioan. 

Portugueae, German and Britiab 
Eaat Africa, the Sudan, Somali- 
land, Abpaatnia, Aden and aouth- 
ern Arabia. 

4. Ualagasty. 

Including Madagnacar and the aur- 
rounding ialanda. 

TI. Noara AuEBloait (Neabotio) Reoioh. 

Including the entire continent north of 
Mexico and aouth of the Arctic or 
North Circumpolar Region. 

VII. South AiotmoAH (Neothokoal) Beoion. 

Suirwgums. 


1. Chelean. 

Including Tierra del Fuego, Pata- 
gonia, Argentina, Chile, the Falk- 
land, Juan FernandcE and Eaater 

Coveting ell the continent north and 
eaat of the Chilean anbreglnn, and 
including the Galapagoa Ialanda 
and Trinidad 

3 The Central Amcrujan and Uesnetm. 

4 West Indian 

The Grenier and Lcaaer Antillea. 
VIII Antabctic Keoioh. 

Kctguelen Ialanda. 

A cousideration of the foregoing arrange- 
ment ebowe that in a general way it accorda 
with the known facta of diatribution, hut 
neverthelcaa is open to some objection, more 
particularly as it does not take account of the 
fact that many of the regions mapped out are 
invaded at various points by faune which per- 
sist at great elevations on the mountain-tops, 
or by fauna extending through low-lying 
aemi-tropical areas into more temperate re- 
gions. It ie well known to etudents of the 
geographical distribution of the lepidoptera 
that the Sonoran fauna of the western por- 
tions of North Amerioa extends far south into 
the Central American subregion, and that 
even the Canadian fauna is represented upon 
the summits of the highest mountains not 
only of Central America, but of South Amer- 
ica. The Chilean Bubregion ia closely related 
in many respects to the North American 
fauna, and we have reason to believe that the 
genera which are found in the Argentine Bc- 
publio and are also found in North America, 
owe their distribution throughout the entire 
length of the Cordilleran ranges and the 
temperate regions of South Amerioa and 
North America to a common center of orig- 
inal diatribution. The southern extremity of 
Florida contains a lepidopterous fauna which 
ia atrictly West Indian. Similar phenomena 
present themselves to view in other parts of 
the world. It ia no doubt difficult to adopt 
any general arrangement which will take ao- 
couat of these facts, and it may perhaps be 
asking too much to insist that in a work, 



SCIENCE 


[N.S. 











lUaoa 4, 1»101 


SCIENCE 


349 


mesnt to be the basil from the beginning, 
nothing wonid have been easier than to say so; 
if it was not, then it was absolutely honorable, 
right and proper for any man to avail himself 
of the retiring allowance oficred him without 
reference to any question of disability. If an 
error was made in the first place, rectify it by 
all means ; but first stand by the consequences 
of your error, to the extent demanded by the 
ordinary standards of honorable conduct be- 
tween man and man. An absolutely essential 
requirement of a properly constituted univer- 
sity pension system is that it shall not place 
upon the professor any sense of obligation 
other than what is inevitable and inherent in 
such a system ; he must feel that he has earned 
his pension, just as he has earned his salary, 
by b)8 past services. If to retire under a pen- 
sion is to mean to retire under a censorship, 
the Carnegie Foundation may conduce to tte 
material comfort, but will certainly not con- 
duce to the dignity or the self-respect of the 
profession of university teaching. And, to 
come back to the main point, the homely ob- 
ligation of fulfilling in a reasonable measure 
substantial expectations that have been raised 
by one’s own declared intentiona is a duty 
antecedent even to the high purposes to which 
the Carnegie Foundation ia dedicated.— New 
York Ectning Pott, 

SPBCUl ARTICLES 

DIPYLtnlUM CAMmutI m AN AUSUIIOAN CHILD 

In May, 1909, Dr. Luzerne Coville, of Ith- 
aca, submitted for examination egg packets 
and a segment of a parasitic worm which had 
been passed by a boy of eleven years. The seg- 
ment, which had lain in water for some time, 
I did not recognize, and I am indebted to Dr. 
0. W. Stiles for the suggestion that the egg 
packets probably belonged to’ a tapeworm of 
the genus Bipylidmm. 

A short time later another segment, reddieh- 
brown from the enclosed mature egg packets, 
was discharged end egg masses were found <m 
toilet paper, appearing to casual inspection 
like bl^ stains. Oareful examination proved 
them to be of the double-pored tapeworm of 
the dog, Dipylidium cantnum. The standard 


vermifuges were administered and for two 
days the stools were sieved without result. It 
is evident that but a single worm was present 
and that it was discharged before the some- 
what delayed treatment was commenced. 

Dipglidmm caninum (more generally known 
as Tania eanina L., T. cucumerina Bl. or T. 
ellipliea Batseh) ia the commonest tapeworm 
of pet dogs and cats. At Copenhagen, Krabbe 
found 78 per cent, of the dogs and 60 per 
cent, of the cats infested. Ward,' 1895, states 
that it has been found in one fifth to four 
fifths of all the dogs examined by various 
European investigators and that it is hardly 
less common at Lincoln, Nebr. ; I have found 
it common at Ithaca, though 1 have not made 
enough examinations to justify a statement 
in percentages. 

On the other band, it is only accidentally a 
parasite of man, and instances of its occur- 
rence as such have been regarded as rare. 
First reported in 1761, by Dubois,* a student 
of Linneus, Zschokke,' in 1903, was able to 
bring together reports of thirty-four cases. 
All these were European, and Ward,* 1900, 
found no references to the occurrence of the 
parasite in man in this country. However, 
Stiles,* 1908, reports a case of infestation of 
a child sixteen months old, at Detroit. 
Blanchard,* 1907, in an exhaustive review of 
the subject, summarizes sixty cases, of which 

’ Ward, H. B., " The Parasitic Worms of Man 
and the Domestic Animals," Kept. Kebr. State 
Board Agr. for 1884, pp. 225-348. 

'Dubois, G., “Ticnia." binnwt AmoBnlfolea 
avadtmvxt, Uolmia, 1751, 11., p. 59. (Cited by 
Blanehard, Tnutd de cool, mid., 1., p. 481, 1883.) 

■Zschokke, F., “Bin neuer Fall von Dipglidium 
eanimim (L.) beim Menschen,” Oentralhl, f. Bait., 
etc., T. Abt, Originale, XXXIV., pp. 42-43, 1803. 

‘Ward, H. B., article “Cestoda,” “Reference 
Handbook of the Medical Sciences," 11., pp. 779- 
794, 1900. 

‘Stiles, C. W., “A Case of Infection with the 
Double-pored Dog Tapeworm (DtppUdium oam- 
num) in an American Child,” Amer. Jfedtctnv, 
V., pp. «6-86, 1008. 

' ’Blaaehnrd, S., " Paraaitiame da Bipj/lidium 
oantmm dans Peipdce humatne, i propos d’un cas 
noaveau," Arahio. da Farerit,, XI., pp. 430-471. ' 


hich was afterwards found to harbor the 
'ipyltdium. Wu. A. Bilit 

JITHmPOWOY AT THE BOSTON MBBTINa, 
WITH PHOCEEDIXaS OE SECTION U 
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mula killed. 

But u “ tale of Seven-lieade ” fe kuown from the 
Kutenai,’ the Arapaho and Saroee— and probably 
alHo the Groa Ventre, fio far ae the prceent 
writer ia aware, the only native text of the 
" tale of Seven-heads ’’ hitherto obtained is the 
unpublished Kutenai veraion recorded in J8»l by 
him from the dictation of a Lower Kutenai In- 
dian In the Kutenai veraion Wiatatlatlam 
(Seven-bends), ia defeated and kiiled by a youth 
named Sanuktlaent (Bad Shirt), after he has 
been given “ medicine,” to make him strong, by a 
young woman, his wife. Here the tale is thor- 
oughly Indian in aspect, the ‘'princess” ia ab- 
sent; and the story ends by the hero cutting out 
or pulling out the tongue of his defeated ad- ' 
veraary, and carrying it homo aa evidence of hie 


(Imy Folti^y *n tht /'uebto Reywn. Hr Waitxb 
tiyminlum in a Japanmo J/otrioge' Mrs SaiMIl 

DiefnbuHon of Routh dmericoa Lini/msHc Stocki 
(map) - Professor A. F CiiAMBEEr-aia. 

.t» Introdmtory Paper on the Tam Lnngttoye 
(printed in this journal | : Mr JoBX P Has- 

Intrrary Form in Oral Tradition: Profesaor FnANZ 
Boas. 

Folk Songt and Muihc of Oaialuiin.' Mr. A. T. 

SlNCLAU. 

A ilrammatical Sketch of the Cooa Langnaga of 
Jiorthioaalem Oregon: Mr. Leo J. Fbacuteit- 







356 aCISNGE in 

itioni for Frutical Diamfection," Sevenan “ Inmtigation of the 


WUUe 




1 , 1910 ] SCIENCE 357 

Development of the Reproduetlve Otgane "Becent Methods in Organic Analysis,” by E. 
fragila,’’ George N. HoiTer. R Groner. 

al Hemoglobinuria,’' Oliver P. Terry. “ SneeesefnI Termination of the Loco 


Weed 




SCIENCE 






h**ch 1, 1910] 80IEN0E 369 

Other teaearch work ii in progreu and addi- Vernon Bailey told of the occasional vast in- 
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THE HOTAKICAL SOOIETT OF WABKIHOTON 

The fifty-ninth reguUr meeting of the Boeicty 
was held at the Ebbibt House, January 29, 1910, 
at eight o'clock, p.m,; President Wm. A. Taylor 
presided. The following papers wore read; 

Legal Regulation of Plant Diaouea: Dr. Eaten 
Metoalf, U. S. Bureau of Plant Industry. 
Further Botanicttl Evtdenoe regarding Coastal 
Buindence: H. H. Baetlett, U. S. Bureau of 


Per Cent of less li, to Per Cent. 



A study of the ratio of the scaie readings less 
5, to the total solids, of U samples of freshly 
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TBS FVKCTIOyS OF A VNIVERSITT 
LABOBATORT’ 

On an occasion like the present, when 
we are gathered to congratulate this uni- 
versity upon the addition which it has just 
made to the existing equipment of the 
world for the prosecution of scientific 
studies, it seems appropriate, and it may 
not be entirely superfuous, to spend a little 
time in inquiry what it is that scientific 
laboratories have done for mankind during 
their comparatively brief past ; to ask also 
how we may make them still more service- 
able in the years which are to come. 

It is not so very many years ago that a 
speaker upon this subject might have 
deemed it necessary to prove to his hearera 
(if he could) that laboratories were of 
service to the public and that they ought to 
be established and maintained. I am very 
glad that this is no longer necessaiy; that 
I may assume with confidence your acqui- 
escence in the belief that scientific studies 
have been justified by their results. And 
I am very glad also that these results, 
great as they are, have, as yet, nothing like 
finality about them. To say that the nat- 
ural sciences are still very imperfect and 
capable of vast improvements is only an- 
other way of saying tlut fliey are alive. 
Those of us who are devoted to their service 
have especial reason for joy in the fact that 
there is still so much to be done that we 
see no prospect of this service becoming 
unnecessary in onr time or in that of our 
snoecMon for many generations. 

When one speaks of the beneficial results 
' ' Addrsw OB tbs oeeadoB of the opening of the 
Oamefla Soienea BnltUng at Aosdia nnlveriity, 
WolMUe, N. 8„ Oetober SI, 1909. 
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of soientifio studies, it is only natural that 
the first things which arise in the mind 
should be the concrete things— the great 
practical benefits which have become so 
much a part of our lives that we wonder 
how our ancestors could have been com- 
fortable without them. We think of all 
that the engineers have done for us with 
steam and electricity-, and we remember 
that all the modem industrial applications 
of electricity had their origin in Faraday’s 
laboratory ; that wireless telegraphy, which 
has added to the security of aE those who 
go down to the sea in ships, was bom in 
the laboratory of Hertz. In our admira- 
tion of the great achievements of genius we 
do not forget the humbler services of leaser 
men who have attended to the details; who 
have made improvements here and there; 
and who, in the aggregate, have contributed 
incalculably to the results which we see all 
about us. But laboratories have done more 
than to provide opportunities for discov- 
eries great and small, which are afterward 
put to the practical service of mankind. 
In them has been trained the great army 
of experts who keep the machinery of our 
industrial civilization running, and upon 
whose skill and knowledge we depend every 
day more than we know for safety, pros- 
perity and comfort. This educational func- 
tion of laboratories is of the greatest im- 
portance from whatever point of view we 
regard the subject, and we shall have occa- 
sion again to consider it more in detail. 

It is not only in the domain of engineer- 
ing (which is mainly applied physios) that 
we see these great, tangible results. Chem- 
istry and biology are in no way behind their 
sister science in the direct benefits which 
they have conferred upon us. We have 
only to think of the enormous improve- 
ments which the study of chemistry has 
made possible in manufactnres, in metal- 
lurgy and in many other branches of indus- 


try, to recognize what chemistry has done 
for the world. And in addition to such 
services, chemistry hss powerfully assisted 
biology in the magnificent contributions 
which have been made to the cause of 
human health and security within the past 
two or three decades. Even a partial 
enumeration of these advances is convin- 
cing. Antiseptic surgery, the germ theory 
of infectious diseases, antitoxins, methods 
of stamping out such plagues as malaria 
and yellow-fever, the lessening of infant 
mortality— can any one compute how much 
sorrow and sufl’ering have been prevented 
by these discoveries? And without labo- 
ratories and without men trained in labora- 
tones, we should have bad none of them. 

All these things are obvious enough; 
even the “man in the street” is not in 
much doubt about them. But is there any- 
thing beyond this, anything less tangible 
and therefore more difficult to state and to 
perceive, anything higher and nobler than 
these concrete practical services? We 
should not, I think, find such entire una- 
nimity in answer to this question as we 
encounter with regard to the so-called 
practical results of the sciences. Many 
people who have not thought much about 
the matter and some people who have 
jhonght much, but whose work and sym- 
pathies Ue in other directions, would still 
be inclined to define science as “useful 
knowledge” with a very narrow significa- 
tion of the word useful. To such persons, 
the sciences find their sole excuse for exist- 
ence in their practical applications; If they 
look with amused tolerance upon the enthu- 
siasm of spectacled professors over a dis- 
covery in pure science, it is only because 
they have come to realize that, in the course 
of time, even the most unpromising dis- 
covery may have important practical appli- 
cations. Of course we have no monopoly 
of such unsatisfactory supporters; the 
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philistine is a thorn in the flesh of artists 
and moralists— especially the patronizing 
philistine. But I am inclined to think that 
men of science have more than their just 
share of that sort of thing; that, in other 
words, the number of people who can ap- 
preciate (if only dimly) the idea of art 
for art’s sake is far greater than the num- 
ber of those who can understand why sci- 
ence should be cultivated irrespective of its 
possible applications. 

On the other hand, the professed follow- 
ers of pure science regard the “useful” 
consequences of their work as a mere by- 
product— and one which must not be al- 
lowed to usurp the chief place in their 
hopes and plans. In fact, they are aome- 
times accused (and with some show of 
justice) of leaning too far in the other 
direction and despising ewerything that is 
practical. This undoubtedly is a wrong 
attitude and a very short-sighted one; no 
one who takes an unprejudiced view of the 
matter can doubt that, apart from their 
general beneflcial etfects, the applications 
of science have a most favorable reaction 
upon the progress of purely scientific 
studies. Not only does the prospect of 
useful technical results bring to soientifie 
studies much greater support and financial 
aid than they would otherwise enjoy, but 
the progress of technology always assists 
in many ways the science with which it is 
most closely oonnected— by the develop- 
ment of instrument# and appliaaoea upon 
a conunercial scale, by the purely scientific 
problems which are suggested* in the course 
of the development of the applications, and 
by the stimulus which comes from the ac- 
tivity of large nnmbem of earnest men in 
closely related lines of work. 'ULmj things 
are easy to us to-day which would have 
oansed Faraday infinite trouble and labor, 
just because the electrical engineen hate 
been busy in produoing such cheap and 
oonvenient insbmments and appliances. 
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1 can not leave this phase of the subject, 
however, without attempting to offer an 
excuse for the somewhat intolerant atti- 
tude which the student of pure science 
sometimes asBumes toward his brother who 
deals only with its useful applications. 
Almost every successful man of science is 
constantly tempted to engage in technical 
work of some kind. Invitations come to 
him which mean an opportunity to do 
work which is obvimisly useful to the 
world. He knows that the material re- 
wards for such work are usually much 
greater than for purely scientific achieve- 
ments and he iwually needs money as 
much as other people, He knows too that 
in all probability he will gain much more 
general commendation and applaiue along 
with the money; for the contemporary 
fame of even a very distinguished scholar 
ia limited to a aurprisingly small circle of 
people. At a recent academic celebration 
the degree of doctor of laws was conferred 
upon a number of prominent and well- 
known men; honorary degrees in letters 
and in science were also conferred, and a 
wise and observant ^ectator said after- 
ward that the recipients of these latter de- 
grees must have been distinguished schol- 
ars, for he hsd never heard of any of them 
before. 

Well, our man of seienee knows these 
things and he is sorely tempted; but he 
also knows that if he yields he must give 
up the better part of his soientifie work; 
be knows that there are ten zneu willing 
to take up the popular and profitable task 
for every one who ia content to devote his 
time and energy to the other. So he re- 
sists the temptation; and if it helps him 
and ewnforts him to regard the part which 
he haa eboaen as the better part, as a little 
more honorable and dignified and worthy 
than the one whieh be has refused, we can 
hardly wish to deny him that consolation. 
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But is he right is his action t la the 
ideal for which he ie giving up money and 
possible fame one which is worthy of the 
sacrifice? Is there anything in science be- 
yond its more obvious utilities? To put 
the question in another way, has this new 
laboratory and others like it throughout 
the world any other legitimate function 
than the training of technical experts and 
the making of discovenea which may be 
useful in a direct material way? I hope 
you will agree with me that it does have 
other functions to perform and that they 
are higher and more important than those 
we have been discussing. 

As before, these activities are manifested 
chiefly in two directions— in the education 
of youth and in the discovery of new 
truth; in teaching and in research. Only 
in this case, we mean by teaching not 
simply the training of an expert for a par- 
ticular task, the fashioning of a cog to be 
slipped into its proper place in the indus- 
trial machine, but the fostering and bring- 
ing a little nearer to perfection of a human 
mind and of all its powers, intellectual, 
esthetic, moral. 

Can the study of the sciences do these 
things for us or any of them, and can we 
perhaps conclude that they’ are especially 
well adapted to perform certain parts of 
this task of general development of mind 
and character? 

I must admit at once that, to the great 
majority of students, the esthetic aspect of 
science makes a very small appeal. In 
fact it is supposed by many people to be 
entirely lacking. Every one who has seri- 
ously studied one of the physical or natu- 
ral sciences, however, knows that it is 
there, and that it is indeed one of the 
greatest incentives and rewards for such 
study. A great scientific theory with its 
component parts accurately adjusted to 
each other in due proportion and subordi- 


nation, with great complexity of detail 
blended into the grandeur of perfect sim- 
plicity; such a structure makes upon the 
mind which is fitted to enjoy it an impres- 
sion of beauty which is quite comparable 
with that which is produced by a French 
cathedral, a play of Shakespeare or a 
symphony of Beethoven. But it must he 
admitted that the ability to enjoy this 
kind of art is rarer and perhaps requires a 
longer apprenticeship than the apprecia- 
tion of literature or music or painting. 
We must, of course, take into account that 
it is the fashion to pretend to like music 
and pictures even if one does not really en- 
joy them, while, on the other hand, there is, 
fortunately, no temptation to feign a liking 
for scientific pursuits. But when all such 
allowances are made, I think there can be 
little doubt that the number of people who 
find esthetic stimulus in music, for ex- 
ample, is much greater, and that the num- 
ber who find it in literature is enormously 
greater, than the number who can see the 
beauty of science. 

When we turn to the consideration of 
the more purely intellectual faculties we 
shall not, I believe, find the sciences at a 
disadvantage in comparison with other 
mbjects need for the disciplinary training 
of young men and women. In the opinion 
of many people they possess indeed a cer- 
tain superiority which especially fits them 
to serve soqie of the most important ends 
of education. Is there any justification 
for such an opinion? I think we must 
recognize, in the first place, that the ex- 
perimental sciences possess a certain ad- 
vantage in the relatively great simplicity 
of their subject matter. They are compli- 
cated enough-even physios, the simplest 
of all is quite sufficiently intricate— to give 
one all the work he wants in dwntan^ing 
their puzzles, But the puzzles ora disen- 
tangled and one definite and certain result 
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after another is arrived at. The problems 
we have to deal with are simple in com- 
parison with those with which the histor- 
ian, for example, has to struggle, at least if 
be attempts anything like the degree of 
completeness in his solution which we 
habitually attain. And just because we 
have attempted a relatively modest task, 
it has been done with a finish and degree of 
completeness which makes it particularly 
suitable to serve as a model of right think- 
ing and as a means of training the minds 
of young people in the methods of attack- 
ing greater difficulties, Easy exercises in 
careful observation, right inductions, log- 
ical deductions, in which the result is defi- 
nite and known, and a straying step can be 
detected at any point of the path— these 
do not make a bad beginning in the process 
of training the young mind to use its in- 
tellectual faculties to the best advantage. 

I have called this process easy, and yet, as 
we all know, students do not regard it as 
altogether a path of roses; in fact they are 
usually of the opinion that economics or so- 
ciology is easier than (for example) phys- 
ics. Now I am quite ready to admit that a 
process of close, accurate, careful thinking 
is never v«ry easy ; but if a man is to be 
well educated be must have training in 
such processes, and I am contending that 
it is possible in the experimental sciences, 
on aoconot of their relative simplicity, to 
lead men along such paths and to guide 
and check their progress with a degree of 
precision that is too difficult even to be at- 
tempted in subjects of study which deal 
with more cmnplex bodies of facts. They 
therefore seldom attempt it, and the stu- 
dent finds them easy; but he has missed a 
very vital part of education if he haa not 
been through this particular mill. 

I have been regarding scientific studies 
from the disciplinary point of view, as val- 
uable to the individual student, especially 


if his after life is to be devoted to some- 
thing else than science, because they sup- 
ply him with a standard of careful and 
exact thinking to which he may approxi- 
mate as closely as he can in the more com- 
plicated affairs of life. I think we may 
find some justification for this view of the 
place of scientific studies in the education 
of the individual, by a little consideration 
of the position which such studies have 
occupied in the history of the general de- 
velopment of thought since they have be- 
come conspicuous factors in that develop- 
ment. Nobody can doubt that their direct 
influence haa been very great ; and it is not 
at all certain that their indirect effect upon 
the attitude and methods of scholars in 
other fields of study has not been nearly 
or quite as great. We all know thltt philo- 
logians, historians, moralists, even some 
literary critics, have a very different point 
of view and very different methods of 
work from their predecessors of three 
hundred years ago. They think more of 
facts and less of words; they are more 
cautious in reaching conclusions and in 
defining the probability of the correctness 
of their results; they are more careful to 
guard against being prejudiced by ex- 
ternal circumstances and implications; 
they get as near to first-hand evidence as 
they can. A great many of them are 
proud of using a “scientific" method and 
most of them habitually give the name of 
science to their subjects of study. 

Now I am far from assuming that the 
so-called scientific method is, in its details, 
an entirely new invention; it is, after all, 
only applied cmnmon-sense and men have 
been using it in practical affairs since be- 
fore the dbwn of history. But its use as a 
definite, consoions, consistent policy, the 
recognition of ita value and of its liinita- 
timia, the perfection of its application, 
these, I bdieve, we do owe mainly to the 
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initiative of the atadents of the experi- 
mental soienoes; and that the rent of the 
world of scholaiB owes much to their ex- 
ample. Here sKsin I must make a qualifi- 
cation lest I should be misunderstood. I 
do not wish to imply that the essential 
priority which is thus claimed for the ex- 
perimental sciences is due to any superior 
wisdom on the part of its students; on the 
contrary, I believe that it was the compara- 
tive simplicity of the task they had before 
them which enabled them to teach the 
world how more difficult problems are to 
be solved when their time comes. And I 
wish to draw your attention to the parallel 
between this K«neral process and the place 
which I have been claiming for scientific 
studies in the education of the individual 
student. If we are right in believing that 
the study of the experimental sciences is 
mainly responsible for this particular step 
forward in the intellectual development of 
mankind, then we must conclude timt this 
is a greater, a higher, a more vital service 
than the invention of trolley-cars, the pro- 
duction of cheap dye-stuffs, or even the 
suppression of yellow fever. And if scien- 
tific studies are peeuliarly adapted to the 
purpose of leading young men into the 
paths of careful, sensible, fearless, orig- 
inal thinking then these new leboratories 
of yours have a much higher educational 
function to perform than merely to pro- 
duce engineers or techniesl chemists or 
practising physicians. 

And now we come to a still more vital 
question; how about the young man’s 
morals? Have scientific studies any eth- 
ical effect, and if so is it in the right direc- 
tion or the wrong one ? The problem is a 
specific one and so we may leave to one 
side the ancient question as to how much 
knowledge has to do with conduct. It may 
he that perfect knowledge of good and evil 
would inevitably result in the choice of tte 


good and that the will would, under such 
ideal eoiulitions, be the servant of the intel- 
lect. But wc know, alas! that perfect 
knowledge of good and evil is no more the 
attribute of any human mind than perfect 
knowledge of scientific truth; and we see 
too many instances in which a man knows 
and approves the better path and yet fol- 
lows the worse, to be able to believe that 
morality is a matter of knowledge alone. 
It is plain, however, that sound knowledge 
and intellectual .ludgment must in general 
he antecedent to the deliberate choice of 
virtue; and that some training of the will 
itself is possible ; if it he led to choose the 
good and the true hebitimlly iu lesser 
things, It is more likely to react nobly in 
times of stress and difficulty, These are 
doubtless minor functions in the domain of 
morals, hut they are very necessary ones; 
and I think it may he suecea (fully main- 
tained that the natural sciences are strong 
allies of the forces which are fighting on 
Ihe side of virtue in the great battle of 
good and evd. 

Let the truth be proclaimed though the 
heavens fall, has been and must continue 
to be the fundamental principle of real 
science. At times in the past it has seemed 
to, many that the heavens were falling — but 
they have not fallen ; on the contrary, they 
have acquired a new glory which our eyes 
had not before seen, The medieval church 
thought quite honestly that Galileo, if he 
were allowed to go on, might wreck the 
universe at least for those who believed 
him. But how different has been the real 
result of his labors and of the work of 
those astronomers who have followed after 
him. For us it is true, with a depth and 
intensity which David could not have 
known, that “the heavens declare the glory 
of God; and the firmament sheweth hit 
handiwork.” 

So in the middle of the nineteenth cen- 
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tiiry there were many who believed that, 
if the theories of Darwin were allowed to 
prevail, we should see religion and morality 
involved in one common ruin. But we all 
know now that this has not happened; that, 
on the contrary, the doctrine of evolution 
has furnwhed us with new and valuable 
criteria for judging conduct; that it has 
given us additional reasons for hating sin 
and a rational basis for charity toward the 
sinner. And as a comment on the fears of 
those who in those times of storm and stress 
thought that science was the enemy of re- 
ligion I may quote the concluding sentence 
of the address of the president of the 
British Association for the Advancement 
of Science, at the meeting in Winnipeg last 
summer, just fifty years after the publica- 
tion of Darwin's great work: 

Aa WB conquer penk after peak we aee in front 
of iia regioni full of intereat and beauty but w« 
do not see our goal, we do not tee the horiaoB; 
in the distance tower still higher peoka which will 
yield to those who ascend them still wider proa- 
pecta, and deepen the feeling, the truth of which 
la emphasised by every advance in ecienoe, that 
" great are the works of the Lord.” 

We may, I am sure, dismiss from our 
minds the last lingering fear that the pur- 
suit of science tends toward irreligion or 
immorality. We may go still further and 
with confidence deny the more common be- 
lief that physical science is unmoral, that it 
has no concern with ethical questions. On 
the contrary, its whole attitude and most 
fundamental enthusiasms are thoroughly 
permeated by the great ethical principles. 
No one who studies science aright esn fail 
to recognize this fact ; and no one who has 
taught the principles of any science to 
young men, and who has watched their 
after development, can doubt the strong, 
if indirect, effect which such studies have 
had upon them in the direction of clearer 
moral judgments and more unselfish devo- 
tion to duty. 


I come now to the last of the important 
functions of a university laboratory which 
1 wish to discuss before you to-day. It is 
seareoly necessary to say that this is re- 
search— not simply the attempt to add to 
man’s material comfort by new appliances, 
not the seeking of useful knowledge in any 
narrow sense, but the diligent and devoted 
search after new truth for its own sake, 
careless of consequences so long as the 
truth IS served. This is a great and lofty 
ideal and it is followed with all the en- 
thusiasm and loyalty which a high ideal 
inspires, and which nothing else in the 
world can inspire. Now I should not for 
a moment wish to persuade you that the 
scientific investigator is actuated only by 
unselfish motives, he is not quite such a 
monster of virtue as that. Dr. Jowett once 
said that we were all liable to error— even 
the youngest of us, and it may be admitted 
freely also that we are all human— even 
the most scientific of us. But I am con- 
vinced from considerable observation of 
men of science that by far the strongest 
selfish motive which actuates them, es- 
pecially those in the higher ranks of abil- 
ity, is the great plca.9nre which they take 
in the work itself. That this pleasure is 
so keen and satisfying is a consequence of 
the ideal character of the work; it is the 
sort of pleasure which the artist finds in 
his real pictures— and does not find in his 
pot-boilers. It is true also that scientific 
men are very glad when they can obtain the 
commendation and respect of their profes- 
sional brethren; but what soldier, what 
statesman, what minister of the gospel does 
not share in the desire for such intelligent 
approbation. It is a confirmation of his 
hopes that his strenuous labors are not in 
vain; and it adds a human element to his 
reward, the desire for which, if it is a 
weakness, is oertainly an amiable one. The 
true man of science, the true scholar in 
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any department of knowledge, does not de- 
sire unintelligent popular applause; and 
it is almost always safe to conclude that the 
“newspaper scientist,” the man whose 
name and deeds are constantly before the 
public, is not having a very great or 
beneficial effect upon the progress of his 
science 

True research, real scientific pioneering, 
does not strongly appeal to the general 
public; its applications may be remote, it 
shows no immediate profit, its achieve- 
ments are not spectacular and are often 
too technical to be fully understood by any 
but experts. And thus it comes about that 
it must be fostered, encouraged and sup- 
ported by the more enlightened fraction of 
mankind; and the chief agency through 
which this support may be given is the 
university or college, 1 will go further 
than this and express the decided opinion 
that no other institution has been devised 
or seems likely to be invented which can 
perform the task so well. Of late years 
there have been established a number of 
institutions of various types, especially for 
research; they have done excellent work 
and it has seemed to many that such foun- 
dations might probably absorb gradually 
the research functions of the universities. 
The ground for this expectation is that, 
as they have nothing else to do except to 
advance knowledge, whereas the universi- 
ties must also teach young men, the insti- 
tutions for research alone must inevitably 
Buipass the universities in achievement and 
eventually take over the whole business of 
research. We must remember, however, in 
the first place, that research is not alto- 
gether a business, hut an art as well; and 
that while organization and division of 
labor may be the life of business, it is not 
the soul of art. To produce the highest 
results in scientific research there must be 
individuality and freedom, and there is 


room for far more individuality in a uni- 
versity laboratory than in any special re- 
search laboratory which has hitherto been 
established or seems likely to be estab- 
lished 

There is a certain sort of new knowledge 
which can be gained more readily by the 
well-organized, machine-like attack of gov- 
ernment departments and special institu- 
tions than by the guerilla warfare of the 
universities. There are great bodies of 
facts, relations, properties of matter, and 
habits of living beings which have only to 
be looked fur to be found ; as soon ns we 
have time, money, a corps of trained men, 
and especially proper organization, we 
may count upon a steady annual crop of 
new knowledge of this kind. Institutions 
of the type we have been discussing are 
doing admirable service to science by 
pushing forward such work. It seems, o 
priori, almost inevitable that their work 
should be mainly in this direction ; it is the 
work for which their organization is best 
fitted— and it is a sure thing. When an 
institution exists solely for research, when 
a man gets his salary for research alone, 
then the results must appear pretty regu- 
larly and promptly, or there is likely to be 
trouble. The institution, or the man, knows 
that he must reckon with human nature— 
especially with the hmnan nature of ad- 
ministrative officers; and in consequence 
we find (as we should expect) that, in nine 
cases out of ten, the productions under 
such conditions are very steady, very 
voluminous, very meritorious end very 
dull. Now the collection of facts of this 
kind is most necessary, but it is only “the 
beginning of wisdom” in science; such 
collections are not science but only tlie 
raw material out of which science may 
possibly he made if the right men arise for 
the task. It is here that the nnivermty 
laboratory, that the college profesaosr, baa 
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his opportunity— an opportunity which 
has been made use of brilliantly in the 
past and which I hope and helieve will not 
be neglected in the future. For the uni- 
versity professor is not compelled to stick 
to the sure thing in research ; it is not nec- 
essary that he should make an annual or 
semi-annual contribution to science, for he 
has another excuse for living and drawing 
his salary. And so it comes about that he 
is much freer to attack bigger problems, 
the outcome of which is very uncertain 
and which may after several years of work 
lead to no conclusive result. Such work, if 
intelligently undertaken and carried out, 
is by no means a waste of time ; great re- 
sults are always accompanied by great 
risks ; and no great discovery has ever been 
made by a man who was unwilling or un- 
able to risk a great failure. 

Even if we return to lower ground, to the 
“business” analogy which was used a 
moment ago, I believe that university lab- 
oratories are not at a hopeless disadvan- 
tage as compared with special institutions 
for research. For the most successful 
manufactory is not always the one which 
adheres most closely to one specialty but 
the one which most successfully utilizes its 
bye-products. Now I am a very strong be- 
liever in Lord Kelvin’s opinion that in a 
university, so far as is humanly possible, 
every investigator should be a teacher and 
every teacher an investigator. The reac- 
tion of the two forms of activity on each 
other ia immensely stimulating and help- 
ful. To the man whose chief concern is 
the investigation of special' problems on 
the remote borders of knowledge, it is very 
wholesome that he should occasionally sur- 
vey his subject broadly and in simple 
terms, as he must do if be teaches young 
men. On the other hand, he conveys to 
tiiem some part of his own enthusiasm and, 
in some eases, makes recruits for scientific 


investigation; and when he does this he 
multiplies his own effectiveness many 
times in the present and future activities 
of his pupils. 

In the same way the man who, from 
natural bent, or from force of circum- 
stances, finds his chief usefulness as a 
teacher, is greatly helped in the proper 
fulfillment of that most important service, 
if he can spend some part of his time in 
research. The teacher who does nothing 
else, who goes over the same subject year 
after year with successive classes, is of all 
men, I think, the most in danger of intel- 
lectual stagnation. While he is young he 
may ward off this paralysis by study, by 
the sequisition of knowledge which other 
men have discovered. But (with somewhat 
rare exceptions) the real passion for such 
acquisition and the pleasure one takes in 
it are nearly gone by the time middle ago is 
reached. In fact a great deal of the ca- 
pacity for aueh study has also vanished by 
that time. We all know how much easier 
it is to acquire a new language when one 
ia young, and how much less patient we 
are of the drill and drudgery of grammar 
as the years go on. I do not believe I shall 
ever learn Russian or Swedish ; certainly I 
should expect no pleasure in the early 
stages of the study. And I am quite sure 
that, if I had not learned the multiplica- 
tion table when I was a boy, I should 
never learn it now and should be obliged 
to carry it about on a card in my pocket. 

Now so far as I have been able to ob- 
serve, the passion for research and the 
pleasure which it gives do not pall as the 
years go on. As we read the biographies 
of men of science we find that the fascina- 
tion of the game ia as sitrong or stronger to 
the veteran of seventy-five as to the youth 
of twenty-five. Unless ill-health or some 
other oircumstanee prevents, they usually 
keep steadily and enthusiastically at their 
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task until the end of life; and in many 
cases even serious decrepitude can not stop 

So I believe that engaging in research 
is the best way and the only certain way 
for a teacher to keep himself alive intellec- 
tually and to retain his spirit and enthusi- 
asm to the end. And even if the college he 
serves regards teaching and not research 
as its chief business, even then, I contend, 
he must be given a reasonable amount of 
time and reasonable opportunities for re- 
search in order that he may keep his in- 
tellectual health, just as be is given time 
for physical exercise in order that he may 
maintain his bodily health. 

Fortunately too, the process is not an 
esoteric mystery open only to the elect, but 
a thing which can be taught and learned 
by ordinary men. It is true that great 
discoveries are not made by ordinary men 
—at least not often. But there is a great 
deal of useful work quite within the pow- 
ers of almost any intelligent man which 
will add to the knowledge of the world 
and add to the happiness and usefulness of 
the man himself and to his success as a 
teacher. He must usually be taught the 
elements of the process and started on his 
career as an investigator in order to be able 
to accomplish much; and he must have 
some time and energy left over from his 
teaching to devote to this purpose. Both 
these conditions are being fulfilled more 
and more as time goes on ; and the result 
will he, I believe, that the profession of the 
teacher will attract more able men, that 
they will keep their vigor and enthusiasm 
longer, and that the quality of their teach- 
ing will be much improved. 

By the establishment and equipment of 
this building, Acadia is lending a helping 
hand toward the fulfillment of that prom- 
ise, whose complete fulfillment we shall 
never see on this earth but toward which 


we' are constantly making progress: "Te 
shall know the truth and the truth shall 
make you free.” 

H. A. Buhbteao 

Yale UsivEBSiTV 


TUB CASXBOrf! FOVXUATIOX ASD ITS 
SERVICE PEXmOXB 

The announcement of the Carnegie 
Foundation that it is the intention to limit 
retiring allowances on the basis of a 
twenty-five years' service to cases of dis- 
ability, has brought dismay and surprise 
both to those directly interosted and to the 
larger public to whom aeodemic interests 
are of concern. The report of the founda- 
tion stating this action and its reasons is 
now available, and the propriety as well as 
the wisdom of the change in rules may be 
discussed.* 

There are three issues involved : whether 
the reasons given for the abandonment of 
one of the two fundamental provisions of 
the foundation are adequate, legitimate and 
convincing, whether independently of its 
diairability the abandonment of the orig- 
inal plan is made necessary by financial 
reasons; whether the. sudden withdrawal 
from the obligations which the foundation 
has assumed is just. 

The practical importance of the last issue 
bntitles it to first place in the immediate 
situation; and on this matter it is possible 

‘Since Uie mluAtion requires a certain freedom 
ol exprension, I miy be pennitted to explain that 
I have publicly and privately expresied tie mort 
cordial approval of the foundation, iU purpoiea 
and its provisione, partieulnrly and above all of 
the provieion which is now to be withdrawn. 
Artiolee in the Dtal will euffleiontly indicate thU 
fact. An articie in the North Ameriean Bumew 
will further indicate the high opinion I formed 
of the inBuenoe of the foundation and of the 
neoeeeity of including the etete iinivereitles la 
order that thia inSuence shall be of national eeape. 
Thle commendation mart stand ai evldenoe of 
my interest and favorable attitude towarde the 
foundation and its mlHion. 
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to let others speak. Professor Lovejoy’ 
draws attention to the ethical obligations 
involved toward those men who very nat- 
urally were looking forward in the imme- 
diate future to a retirement under the pro- 
vision so unexpectedly withdrawn. It must 
be evident that the expectations thus 
aroused carry with them every essential 
factor of an implied contract. The with- 
drawal of this right affects at once a group 
of men who were looking forward to taking 
advantage of its arrangements within the 
next five or ten years, and affects them in 
a manner so particularly unfortunate that 
they need not hesitate to refer to this per- 
sonal aspect of the situation. But the yet 
more serious side of this sudden withdrawal 
is that it reflects so unfavorably upon the 
foundation itself. One of the prominent 
arguments used by the foundation in estab- 
lishing its provisions was that the professor 
could look far ahead and with abtolule 
security to the benefit thus to be conferred. 
An institution that radically changes the 
essential scope of its purpose within four 
years is not suggestive of security. It will 
be extremely difficult, even if the present 
problem is reconsidered and more satisfac- 
torily solved, to assure professors that other 
provisions will not be withdrawn and with 
no more convincing reasons. Nor can any 
refuge be taken in the fact that the founda- 
tion reserved to itself the power to change 
its rules. Every reasonable understanding 
of that proviso would interpret it to refer 
to minor changes in administration, not to 
a radical and far-reaching abandonment of 
a distinct and explicit provjsion. On this 
point the Sveninff Post, of February 28, 
leaves nothing to be said, unless it be to 
indicate that Professor Lovejoy does not 
stand alone in his fear that “a body which 
at a moment’s notice abandons one of the 
two purposes constituting its proclaimed 
roison d’Stre is equally likely to modify 

•tfattm, February 8. 



The immediate object of endeavor may 
well be to bring to the attention of the 
trustees, in as convincing a manner as pos- 
sible, the categorical imperative of the obli- 
gation which they have assumed. There is 
much to he said for the view that this obli- 
gation extends to all institutions that have 
already become accredited to the founda- 
tion. But moral obligations are not incom- 
patibls with a Teasonable regard for the 
practical situation. If the foundation 
could be prevailed upon to adopt in place 
of the measure now upon its records, an*' 
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annoTmcement that mileffi the financial and 
other conditions are decidedly altered, the 
foundation will find it advisable to with- 
draw (except in cases of disability and 
such other cases as may be specified) the 
right of an allowance on the service basis, 
after the year 1915 or 1920, it may be con- 
fidently expected that the academic world 
will accept this annonneement with deep 
regret, but without that feeling of right- 
eous indignation or moral resentment which 
is so forcibly expressed by the writer of 
the editorial just cited. The first and para- 
mount obligation is for the foundation to 
clear its record and restore confidence in 
the value of its mission, in the directness 
of its methods, and the unquestioned ac- 
ceptance of its obligations. A ten-year 
period is none too long for such an an- 
nouncement; for it may well be that with 
the situation clearly foreseen, measures 
may be taken to continue the service retire- 
ment upon some modified basis which will 
tend to the advancement of the profession, 
and to the retention of the influence of the 
foundation. 

To proceed to the consideration of the 
situation as it stands: The report shows 
that as yet only one fourth of the funds 
for retirement allowances is expended for 
service grants, while three fourths of the 
funds go for age grants. It appears that 
this is regarded as a large ratio; but that 
depends upon how one views the desirabil- 
ity and the value of service allowances. 
One who believes strongly in the value of 
such allowances will hold that to them 
might properly (in an experience of twenty 
to thirty years) be assigned the larger 
rather than the smaller share of the funds. 
But the argument advanced by the report 
expresses dissatisfaction with the working 
of this retirement provision for the follow- 
ing reasons, and concludes that the service 
pension for professors is a mistake: First, 
that universities are likely to bring undue 


pressure to besr to retire professors who 
are willing and should be permitted to con- 
tinue their service. Second, that there will 
arise a “tendency of the teacher assured of 
a retiring allowance to become ultra-crit- 
ical toward the administration.” Third, 
that the hope that such allowances would 
prove an aid to research is one which on 
the whole seems illusive. Fourth, that too 
many men accept the allowance because 
they are tired of teaching, or wish to go 
into business, or to engage in some activity 
irrelevant to the purpose of the foundation. 
“It seems that this nile offers too large a 
temptation to certain qualities of univensal 
human nature”— but yet, if universal, why 
were they not considered three or four 
years ago! Fifth, that of forty men re- 
tired on this basis, only twelve retired for 
disability. This is regarded as a dispro- 
portion, alfbimgh there is nothing in the 
original provision which suggests that the 
main purpose of the rule was to provide for 
eases of disability. Sixth, while there is no 
explicit statement that this is a cause for 
the action, the conclusion may be inferred 
that a continuance of this policy would 
overtax the available funds. 

To the first it might be replied that if 
the universities so offend, the foundation 
should withdraw the right of retirement 
by the universities until they can show good 
cause for their actions ; to the second, that 
the sin of being critical towards the admin- 
istration is a 'form 6f Use maJesU not likely 
to he seriously regarded in a professedly 
democratic community, at all events not ao 
seriously as to cancel a right ( t) to a pen- 
sion ; to the third, that it all depends upoQ 
what manner of men occupy professorial 
chairs, and that the purpose of the founda- 
tion is to so improve conditions that th« 
right type of men may more readily be 
induced to enter this career; to the fourth, 
that the needlessly severe conditions of the 
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•eademic life are more responsible for this 
•ftnation than the “human nature” of the 
professors; to the fifth, that it is rather 
complimentary to the physique of the 
teaching profession that more have not 
qualified for the privilege of disability— 
or are those who succumbed the unhonored 
martyrs who are not even a burden to the 
Carnegie Foundation!; to the sixth, that 
foresight in not promising what can not be 
fulfilled is demanded of every business-like 
institution. 

But it is obvious that in reality too many 
questions are involved in this issue to make 
it possible, or in the present connection 
desirable, to consider them in detail It is 
sufficient to call attention to the fact that 
every system, however worthy or wise, is 
open to abuse ; but the abuse must be very 
considerable and extended before it justifies 
so drastic a cure. It must be remembered 
that in every transition from one system 
to another, there necessarily follows a 
period of adjustment, and that the value 
of the provision can be decided not by its 
abuses but by its uses, and that only after 
the academic career in this country has 
become adjusted to the Carnegie provisions. 
It would seem to be much fairer to wait 
twenty years and see what men actually do 
who withdraw under this provision, before 
deciding that it is a mistake. In brief, the 
question as to how far this provision of the 
foundation is a mistake can not at this 
stage be decided by the experience ob- 
tained, but must be appraised according to 
the value attached to this method of ad- 
vancing the attractiveness of the academic 
career. This is so wholly a matter of 
(pinion that there is little to be gained by 
opposing one opinion to another; but it 
should be pointed out that at least one 
member of the board of trustees of the 
foundation, President Jordan, has taken a 
very opposite view, and tells the public 


that "the retirement of men in good health 
to pursue their studies unhampered may 
be regarded as one of the moat important 
functions of the Carnegie Foundation.” 
If what is regarded on the one hand as a 
mistake is regarded on tlie other as a most 
important function, this conflict of view is 
BufiScient to make one pause before justi- 
fying so radical a step by so questionable 
a consideration. 

But at this point it becomes quite im- 
possible to avoid the reflection that the 
actual considerations are really the finan- 
cial ones, and that the reasons given would 
of themselves (without the financial diffi- 
culty) have seemed quite inadequate to 
many who participated in the decision. 
This reflection is again a very serious one. 
If the provision had to be abandoned for 
financiid considerations, that fact should 
have been stated prominently, frankly and 
without complication with other reasons.* 
All universities are so troubled by a lack 
of funds that such a statement would at 
once seem natural and in an academic com- 
munity would command full sympathy. 
And so again if this provision is not a mis- 
take, but merely another instance in which 
a high and far-reaching ideal has to be 
given up for a more limited range of 
service, that is likewise a very familiar 
academic situation with which every one 

■In regal'd to the flnancial side, it may be 
recalled that in Mr. Carnegie's original letter 
giving ten million dollare for the foundation, it 
was said that " expert oaloulation ahows that the 
revenue will be ample for the pnrpoee." If this 
caloulation, however expert, has proved to be a 
mistake, it le that mistake which most needs 
acknowledgment. At tke same time it should be 
understood that the load of the service allowance 
Is not wholly an additional burden upon the 
foundation, since with the Ordinary expectation 
of Uh some of those who retire on the less 
fsvorahln basis bat near to the age of sixty-Hm 
will draw no more tn>m the foundation than It 
they retired upon the more favorable basis a few 
years later. 
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sympathizeB. If the proviaion is a mis- 
take, no one can he expected to make an 
effort to prevent its withdrawal or to secure 
larger financial support to make possible 
its continuance; but if the provision is a 
most desirable and important function of 
the foundation, it should be possible to 
enlist the interest that has already so gen- 
erously jirovided these funds to further 
support the foundation and render it as 
comprehensively efficient as was originally 
intended. Here as everywhere in academic 
administration, it is most essential that the 
right reasons be stated for the action taken, 
so that academic interests and financial 
questions may not be confused. 

President Jordan distinctly states that it 
is the financial difficulty that is largely 
responsible for the withdrawal of the pro- 
vision. If this is the case, the responsi- 
bility of anticipating this condition four 
years ago can hardly be avoided; and it 
becomes difficult to explain how so recently 
as two years ago an actual extension of the 
liberality of the retiring provisions was 
made. Originally the maximum grant was 
lunited to $3,000, but in 1907 this was ad- 
vanced to $4,000. Now it appears that 
this change affects on the age basis only 
those whose salaries range from $5,300 to 
$7,200, and on the twenty-five-year basis 
only those whose salaries range from $6,800 
to $9,200. It is certainly an unpleasant 
reflection that almost all those who might 
be affected by this increased allowance are 
university presidents, many of them peiv 
haps members of the board that made this 
decision. Surely if funds were likely to 
be inadequate, this was hardly the point at 
which an increased generosity was per- 
missible. 

It should be added that there is another 
factor in the situation, which appears in 
the instructions to the executive committee, 
wdiioh is directed 


to Hfeguard the interats ot the following oltiMt 
of ceau: (a) those who have research work in 
view and have shown themselves unmiitalnbly 
ilt to pursue it; (i) those whose twenty-five yeare 
of eervioe include service as a college prealdentj 
and, ( 0 ) tliose in whose mind a definite expecta- 
tion has been created by official action that they 
will be accorded the benefits of the foundation 
within the year l»i0. 

These instructions appear in President 
Jordan’s letter; and it is at least a slight 
consolation to be informed through his let- 
ter that there is no intention to enforce the 
rule retroactively for the present year. 
The change in the rules consequent upon 
these instruotions indicates that in spite of 
the withdrawal of the service allowance the 
trustees are willing to grant an allowance 
“to the rare professor whose proved ability 
to research promises a fruitful contribution 
to the advancement of knowledge, if he 
were able to devote his entire time to study 
or research; and the trustees may also 
grant [a similar allowance] to the execu- 
tive head of an institution who has dis- 
played distinguished ability as a teacher 
and educational administrator,” This cen- 
sorship by the foundation of the merits of 
applicants clearly destroys the initial policy 
of the foundation which gave to the pro- 
fessor the right of a pension, The pension 
as a favor, with an emphasis upon that 
aqiect of the academic career least germane 
to the purposes ot the foundation, is a to- 
tally different-mattpr from the far-resching 
and beneficent policy which brought to 
the foundation its most cordial ropporteis. 
It is peculiarly difficult to understand why 
a policy which for the professor has proved 
to be a mistake shall yet be reserved as a 
privilege for the president; while again, It 
seems peculiarly invidious to insert Hie 
adjective “rare” before the “professor” 
and mnit it in case of the "preiddent.” 

While I can not agree that the service 
allowance can within so short an experience 
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1w proved to be a mistake, I believe that 
there is one factor in the constitution of 
the foundation that this brief experience 
proves to be a mistake. I refer to the 
absence from its board of trustees of a 
number of men who con and will safe- 
guard, as well as express and understand, 
the interests of the professors. Presidents 
can, if they will, do this in part; but they 
can not fully represent the academic and 
the administrative, interests (both fully 
justified) at once. Is it not a fair pre- 
sumption that if half of the members of 
the board had been university professors, 
the precipitate withdrawal of the service 
provision— not to say the indefensible repu- 
diation of obligations presently to mature 
—would have been avoided} 

And so I ash whether it would not lie 
well for the foundation to collect opinions 
upon the desirability of service allowances 
and have them brought before the trustees. 
If it shall prove that a considerable number 
agree with President Jordan, it ia to be 
hoped that measures will be taken to secure 
for the foundation the exercise of this 
important service. I may repeat in this 
connection a proposal that was suggested 
years ago, that the universities themselves 
be required to provide part of the funds 
for retiring allowances ; that at the outset 
they should have been asked to consent to 
a contingent provision that if at any time 
the service allowance proves to be too heavy 
a tax upon the foundation, the universities 
shall carry the load until the men reach the 
age of sixty-five j or equally 'it might have 
been urged that it is a greater privilege for 
the foundation to provide the allowance 
after twen^-five years’ service and let the 
universitieB cany the age proviaion. I may 
also be permitted to say that from the ont- 
set it seemed to me that quite the wisest 
provision to reaUy advance the academic 
pirofeeiion was to have made possible a 


system of half retirement, upon which men 
after twenty-five years of service shall be 
relieved of most of their teaching, while yet 
they give to the university the infiiionce of 
their presence, their reputation and their 
ripe scholanship. 

Not alone has the foundation without 
notice withdrawn a portion of its program 
of moat vital concern to the academic pro- 
fession, but the offici.al channel of its ex- 
pression announces that the change thus 
decided upon “will command the approval 
of the great body of devoted and able 
teachers and is iii accordance with the 
spirit of the rules as originally framed,” 
For my part, I have no choice but to incur 
the odium of exclusion from this approval 
and content myself with showing what 
modest devotion or ability I may ' possess 
in other directions, in order to retain my 
right of protest that the change itself 
(whether enforced or not) is moat regret- 
table, and that there is nothing in the spirit 
of the original rules that foreshadows the 
interpretation that has now been made. It 
is pertinent to recall that a point of great 
emphasig in the original provisions is that 
the right to a retiring allowance shall come 
to the professor undisputed and as a result 
of hia own initiative. It was this feature 
that brought the largest commendation to 
the foundation and that was instrumental 
in inducing institutions that already had a 
pension system to give it up in favor of the 
Carnegie provisions. There were many 
who four years ago predieted that in spite 
of this provision the fund would be admin- 
istered as a semi-charitable old-age pension 
fund. To this objection it was then possible 
to reply that the twenty-five years retire- 
ment allowanee diatinotly gave to the pro- 
fa«or some eontrol of ttie use of the allow- 
ance In a dignified ihanner and to serve the 
cause of education. If this provision is 
abandoned, it ia not quite obvious how one 
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is to reply to the view that incapacity and 
old age are suggestive of charity and not 
of the advancement of the teaching pro- 
fession, As one who is interested in the 
causes which the foundation was instituted 
to promote, I can not look with equanimity 
upon the curtailment of the influence of 
the foundation as now proposed, and I am 
willing to risk the confusion of personal 
interest with a disinterested view of the 
benefit to the teaching profession in order 
that the question may be seen as a whole 
and not decided abruptly by mere tem- 
porary expediency. 

Two obligations seem to rest upon the 
foundation in order to reinstate its influ- 
ence and to justify its mission. In an 
unequivocal and equally in a generous 
manner it must meet the obligations which 
its announcements have aroused in the 
minds of those who within a few years will 
be in a position to take advantage of its 
formulated provisions; and in the second 
place, to reinstate confidence in its meth- 
ods, there should be a plain statement to 
the effect that the financial difficulty is or 
is not the determining cause of the present 
action. If such prove to be the case, let 
the arguments against a system be held in 
reserve, and let the actual situation be met 
in that same helpful spirit which has char- 
acterized so many of its important and 
beneficial decisions. 

J08BPH JiLfiraow 

Columbia Univbrbitt, 

March 2, 1910 


ATi AUERWAN RESEARCH lEBTlTCTIOE IE 
PALESTIEB. THE JEWISH AORIOUL- 
TVRAL EIPERIMEET STATICS 
AT BAIFA 

A NEW American institute of research hss 
just been incorporated in New York under 
the title of the “Jewish Agricultural Experi- 
ment Station,” with a board of trustese com- 
posed of Ifr. Jul. Bosenwald (Ohicago), presi- 
dent, Mr. Paul M. Warburg (New York), 


treasurer, Mias Henrietta Szold (New York), 
secretary and Dr, Cyrus Adler (Philadelplne), 
Mr. Sam S. Fcls (Philadelphia), Judge J^ 
W. M:ack (Chicago), Dr. J, L. Magnes, Mr. 
Louis Marehall. Dr. Morris Loeb, Mr. J. B, 
Greenbut (New York) and Dr, 0. Warburg 
(Berlin, Germany), members of the board. 

This new experiment station is to be located 
at the foot of Mt. Carmel in Paleatine, seTCH 
miles from Haifa, and is the first agricultonl 
institution of research supported by private 
American capital to be established in a for- 
eign country. The funds for the station have 
been furnished by several philanthropic Jewi. 
Messrs. Jacob H. Sebifi, of New York and 
Jul. Bosenwald, of Chicago, have fumiahed 
the first $20,000 necessary for the initial 
equipment. The minimum budget of $10J)00 
a year has been aseuied by Messrs. Sohifl end 
Bosenwald. together with Mr. Paul M. War- 
burg (of Kiihii, Loeb & Co.), Mr. Is. N. Selig- 
man, Mr. Isidor Straus and othera. 

As an American institution in the Levant 
and carrying tlie American experiment atation 
idea abroad, this newly incorporated inatitu- 
ton can not fail to interest American experi- 
ment station workers, sinoe its purposes me 
the acientific study and development of tfae 
agricultural rosourcos of one of the oldest 
parts of the old world, as rich in latent 
wealth as it is in historical and religious ia- 
terost. 

The director of this new station, Mr. Aaron 
Aaronsohn, is already known to quite a circle 
of experiment station workers, having spent e 
number of months in making comparative 
studies of the agricultural, climatic and be- 
tanical conditions of our southwestern oonn- 
try, for the purpose of comparing them with 
present conditions in Palestine, in which 
studies he has been deeply impressed with the 
remerkably close agricultural resemblenee 
existing between California and Paleatine. 
Mr. Aaronsohn is peculiarly well equipped to 
eetabliah auch an institution in Paleatine, 
having spent fourteen years of his life hi 
agricultural and botanical explontieM 
tiiroughout that region and having wiefe 
himaeU familiar with Turkiah, Arabic end 
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ai troll as French, German and Eng- 
Utfi He is a graduate of the Agricultural 
of Grignon, France, and has attracted 
li*>''l(ttention of the scientific vorld through 
hif discovery of the long-sought wild proto- 
t^ of wheat. Hia discoveries in Palestine of 
(fei^ht-resistant stocks and dry land grains 
and forage plants, as well as the possibilities 
rf American breeders utilizing his wild wheat, 
^e led Dr. Galloway, the Chief of the 
Bureau of Plant Industry, to request Mr. 
Aaronsohn to prepare a bulletin, which is now 
in print, giving in some detail the bearing of 
his studies in Palestine on the many agricul- 
tural problems of the United States. 

While the special aim of the institution 
will be to put the Jewish colonists and farm- 
ers of Palestine and the neighboring colonies 
in a position to carry on agriculture in a 
rational and progressive manner, Mr Aaron- 
aohn’s idea is to assemble as complete an 
equipment of the official agricultural publi- 
cations of the United States as possible. 
Through the liberality of the Office of Experi- 
ment Stations and the directors of various 
state etations, supplemented by private gifts 
and purchases, Mr. Aaronsohn has already 
assembled what will be the most complete set 
pf American experiment station reports and 
bulletins to be found anywhere in the Old 
World. It is his earnest desire to make this 
set of American experiment station reports 
absolutely complete and ho will keenly ap- 
preciate any help given him towards this end. 

As the study of plant pathology is quite 
unknown in Palestine, Mr. Aaronsohn has 
purchased as a nucleus of pathological work 
the collection of the late Professor W. A. 
Kellerman of about 24,000 specimens of fungi, 
and the Department of Agriculture baa of- 
fered to supplement this with about a thou- 
sand other numbers. To these American 
numbers Mr, Aaronsohn proposes to add his 
own personal collections of agronomic, botan- 
ical and geological material, and altogether 
they will prove of invaluable assistance in the 
comparative studies which he proposes shall 
be carried on at the station. 

The buildings will be of stone and practi- 


cally fireproof, but to give further guaranty 
against loss Mr. Aaronsohn proposes to install 
steel shelving for the books and metallic oases 
for his collections. 

It is also Mr. Aaronsohn’s purpose to have 
a visitors’ laboratory, with proper facilities, 
which will be placed at the disposal of prop- 
erly accredited visitors from abroad. Those 
who have taken advantage of tho marvelous 
facilities of the Naples Zoological Station wiU 
appreciate how much this means in a country 
like Palestine, where there are few facilities 
for scientific investigation. 

It is Mr. Aaronsohn’s intention to publish 
at least the annual reports of his station in 
English, although naturally his circulars and 
bulletins containing the practical results will 
for the most part be published in Hebrew, 
Turkish and Arabic. 

The founding with liberal financial support 
of this new station in the eastern Mediter- 
ranean region will go far towards introducing 
American methods in the study of agricultural 
problems throughout the whole Mediterranean 
region and facilitate the exchange of plant in- 
dustries between that region and the United 
States, which has been already begun by the 
agricultural explorers of tho department, and 
by such men as Dr. L, Trabut, the government 
botanist of Algeria, and which has proved of 
such mutual aid to both regions. 

Davh) FAmoinuj 

U S. Depastmeki or AoBiouLTuaE 


THE amEdlE INSTITUTION OF 
WASaiNOTON ' 

The Carnegie Institution of Washington 
has just issued its eighth “Tear Book,” a 
volume of about 260 pages, containing a 
resumd of the work accomplished under the 
Buspioes of the institution during the year 
1909. The “Year Book” comprises tho an- 
nual reports of the president, the executive 
committee and the directors of various de- 
partments of leseareh, together witli reports 
upon the progress of other investigations car- 
ried on by individual grantees and associates 
of the institution. There is also included a 
'Ststsment supplied by the Institution. 
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bibliograpliy of papers and reports on these 
investigations which have appeared in various 
journals during tho year. 

The report of the president gives detailed 
figures showing the funds available for ex- 
penditure during the year and tho manner in 
which these funds have been distributed. A 
summary of these financial statements shows 
that of tho $694,094.11 available, $467,500 
have been applied to the maintenance of large 
projects and established departments of work; 
$49,969.39 havo been distributed in the form 
of minor grants to individuals; $30,576.02 
have been allotted to research associates and 
assistants; $.')4, 645.27 havo been expended in 
tho work of publication and $49,792 21 have 
been required for administrative purposes. 
These allotments reached a total of $652,- 
481.82, leaving an unallotted balance of $41,- 
612 29 at the close of the fiscal year. The 
total amount of funds appropriated for ex- 
penditure from the foundation of the institu- 
tion to the present time is $4,020,140.00, of 
which $307,227.03 were reverted and after- 
wards reappropriated. The total amount ex- 
pended to date is $4,128,697.11. 

The scope of the work undertaken by the 
institution has broadened until, as shown by 
the present report, investigations have been 
carried on in more than thirty different 
fields of research and extended into more 
than forty different countries. Two astronom- 
ical observatories and five laboratories are 
maintained, and the equipment of tho various 
eetablishuicnts located in different parts of 
the United States includes 58 buildings, a 
specially designed ship and 8 smaller craft. 

The building designed for the principal 
ofiioes of the ijistitution has been completed 
during the past year and has been oocupied 
by the administrative staff since the eecond 
week in November. It is located at the comer 
of Sixteenth and P Streets, in Washington, 
and oontains, in addition to the executive 
offices, an assembly room with a seating ca- 
pacity of 200 and ample space for the storage 
of publications. The annual meetings of the 
board of trustees will be held here, as well as 
the monthly meetings of the executive com- 
mittee of the institution. 


The building was dedicated pa. Pe(M${|))r 
13, when addresses were delivered by ICl. 1*1- 
drew Carnegie, founder of the institution iMld 
lion. Nlihu Root, chairman of the buiidiw 
committee. On this occasion also an 
trated lecture was given by Dr. Qeorge Si. 
Hale, director of the Solar Observatory lo- 
cated on Mount Wilson, California, inaugn- 
rating a scrie.-! of lectures which it ia pro- 
posed to give aiinusUy. From December U 
to 17 the building was open to tho public for 
inspection, and exhibits from the investiga- 
tions of the ten departments of research, to- 
gether with the work of publication and ad- 
ministration, were placed on view. 

As a notable event of the past year the 
president cites the establishment and active 
operation of the observatory of the Depart- 
ment of Meridian Astrometry, at San Luis, in 
Argentina, under the direction of Professor 
Lewis Boss. Tho work of observation of the 
southern stars was begun in April last, and !a 
now proceetlmg at a rate heretofore unequaled 
in this branch of astronomy. Obsemtionl 
made with the meridian-circle, tranafenred 
with great care to San Luis from the Dudley 
Observatory, in Albany, New Tork, will be 
combined with corresponding observatioiia 
made at Albany. 

Another event of prime importance daring 
the year has been the completion and the 
initial cruise of the nonmagnetic ship Car- 
negie. now making a magnetic survey of the 
Atlantic Ocean, under the direction of the 
department of terrestrial magnetism. This 
ship was launched on Juno 12, 1909, and set 
sail upon her first voyage on August 21 last 
During her voyage across the Atlantic ewon 
of prime impbrtaned to navigation wen found 
in the best magnetic charts now uaed by 

At the Solar Observatory in California the 
60-inch equatorial reflecting telescope has been 
tested and found highly satisfactory. Th# 
construction of a new tower telescope, 150 
feet high above ground and 75 feet betow 
ground, has been begun. In addition to the 
further interpretation of the nature of Mu* 
epote, it ia expected that an investigation of 
the eleotto-magnetie properties shown by tho 
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by dtputa)#>t of taneotrial magnettnu 
OB "Mwiim” bo vhieh the eartb’a magBotiam 
iayidi^ wiBiWilt ia * diatinct advance in 
of fooMiob. 

Moult* hm toon achieved alao 
dot^i tjM part j/Ht tiy other departmenta of 
tb« fetation. At ^ Oeophyaical Labora- 
tory lb WaabingtOB, «faere geological and 
mimMbigieal eiqperimoiBta are being carried 
on, tbne baa bm >U important addition to 
tlM egnipment in to* form of apparatua for 
aujbjeeting matoriah mder obaervation to 
b%b preasurea dhd bifb ta“>PO"turoa. At the 
Karine Siologi«|al Lavatory at Tortngaa, 
Slorida, reseoHdi hat been widely extended by 
a eorp* of opadlalltta. The equipment of the 
nutrition t4baratory in Boston baa proved 
highly elfaetin in ascertaining the influence 
of nutoff^ Upon pathological as well aa upon 
ttbnud (bbleeta. The search for the sources 
of AMarilgan hiatory, which ia being conducted 
by fhi ddpaitment of historical research, has 
bwh vigorously carried forward in Mexico, 
Itaiy, France, Germany, Great Britain and 
tb* BbfM States. 

‘fUbtUrMtlgations of the department of bo- 
tsWtwt'MMareh have been continued success- 
ltiSp.‘ Auumg these the experiments of the 
<HsiM**g~ iu the production of mutants in 
||laWt|„«*«D destined to play a fundamental 
1A* determination of the absorbing 



|Mlii*^a far undertaken by the institution 
tUjPWugurated during the year, namely, 


that of an addition of the Classics of Inter- 
national Law. Under the general editorahip 
of Professor James Brown Scott, the early 
master-works in international law are to be 
issued. Each work is to be reproduced by 
photographic process from the best available 
edition, and aecompaniod by a complete 
translation into English, and supplied with an 
introductory commentary. The work already 
liegun includes the “Juris et judicil fecialis, 
aive juris inter gentes " of Zouche, and the 
“ De jure belli ac pads ” of Qrotius. 

TRE ROCKEFELLER FOUNDATION 
As readers of Scibnov have learned from 
the daily papers, a bill has been introduced 
into the United States Senate incorporating 
the Kockefeller Foundation, the object of 
which is “to promote the well-being and ad- 
vance the civilization of the peoples of the 
United States and its territories and posses- 
sions. and of foreign lands, in the acquisition 
and dissemination of knowledge, in the pre- 
vention of suffering and in the promotion of 
any and all the elements of human progress ” 
The bill names as incorporators of the founda- 
tion John D. Kockefeller, John D. Roekefeller, 
Jr., Fred T. Gates, Starr J. Murphy and 
Charles 0. Heydt. The principal offices of 
the foundation would be in the District of 
Columbia, though the bill also gives tlie right 
to establish branch offices elsewhere and to 
hold meetings of the trustaea at any place they 
may see fit. The amount of the endowment 
has not been announced. It is said that Mr. 
Rockefeller's gifts have amounted to about 
$150,000,000, and that his present fortune is 
in the neighborhood of $300,000,000. 

BCmTIFtC NOTES AND NEWS 
Db, Adolf von Bsiyeb, professor of chem- 
istry at Munich, has been elected a foreign 
member of the Paris Academy of Sciences. 

Thk following fifteen candidates have been 
soleotad by the council of the Royal Society to 
be recommended for election into the society : 
Mr. J. Baroroft, Professor G. C. Bourne, Pro- 
fessor A. P. Coleman, Dr. F. A. Dixey, Dr. L. 
N. Q. Filon, Mr. A. Fowler, Dr. A. E. Qarrod,' 
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Mr. G. H. Hardy, Dr. J. A. Harker, Profeaaor 
J. T. Hewitt, Professor B. Hopkineon, Dr. A. 
Lapwortb, Lieutenant-Colonel Sir W. B. Liesh- 
man, Mr. II. G. Plimmer, Mr. F. Soddy. 

PnoPEssoR G. E. IIm.e, Professor S. Arrhen- 
ius and Madame Curie have been elected hon- 
orary fellows of the Phy.sical Society, London. 

Dr. Huno Muksterbero, professor of psy- 
chology at Harvard University, has been ap- 
pointed exchange professor to lecture at Berlin 
in 1910-11. 

The Academy of Scientific Men of Halle 
has awarded its gold Cothenius medal to 
Dr. Wilhelm Pfeifer, professor of botany at 
Leipzig. 

The New York Academy of Sciences has 
appointed the following delegates to repreaent 
it at international congresses during the 
coming summer : Professors Hermon C. Bum- 
pus, Bashford Dean and Henry E. Cramptou 
for the Zoological Congress at Graz; Pro- 
fessors James F. Kemp, J. J. Stevenson and 
Dr. E. 0, Hovey for the Geological Congress 
at Stockholm. 

Propessob Ponnett. Mr. H. Gadow, King's, 
and Mr. A. E. Shipley, Christ’s, have been 
appointed representatives of Cambridge Uni- 
versity at the International Congress of Zool- 
ogy to bo held at Graz in August next. Mr. 
A. G. Tansley, Trinity, has been appointed to 
represent the university at the International 
Congress of Botany to be held at Brussels in 
May next. 

Sib j. ,L Thomson has been nominated to 
represent Cambridge University at the celebra- 
tion next October of the centenary of the Uni- 
versity of Berlin. 

Sm WiUJAM Preece, Sir Joseph Swan and 
Professor 0. Vernon Harcourt have been 
elected the first honorary members of the H- 
lurainating Engineering Society. 

Dr. A. HERTZEELn, director of the Institute 
of Sugar Industry in Berlin, has been elected 
a foreign member of the Swedish Academy for 
Agriculture. 

Dr. Edm. von Ljppmann, Halle, has been 
given the honorary degree of doctor of engi- 


neering by the Dresden Butiluk* of ' liMh- 
nology. 

The naturalists of Fraaoe and df uMmy 
other parts of the world are uniting in It JpM- 
lee celebration in honor of J.H.Patoe,^jded 
by Charles Darwin “ the immortal Tlibrel,’* and 
referred to hy him also as “ that inimitebi* lA- 
server.” Fabre, after years of labor aad Of 
patient observation and of most unportant 
work, is, m his age, the molt modest of man, 
leading a retired life, and his admirars avep;y- 
where and in all walks are uniting In tkis 
celebration. Not only ara naturalists oonuag 
together for this jubilee, but prominent dB- 
cials throughout France and prominent mao 
in literature as well, since Fabre’s publiafaed 
work possesses a high literary value. No ana, 
aa.vs David Sharp, has ever written on his sdi- 
jects with equal brilliancy and vivacity. 8o 
Mistral, the poet; Edmund Bostnnd, the poet 
end dramatist, and Maurice Matarlink, the 
naturalist, philosopher and novelist, among 
others, have united in this jubilee. Membfm 
of the French Academy engaged in otiiar 
branches of science, such as Poiucaai, and 
men prominent in many walks of lifts Wt 
even excepting journalism, sudi u Hlfcasrii, 
the director of the Tempt, have also assndatad 
themselves with Fabre’s other admirals. Tbl 
jubilee will be held on the third of Agail, at 
the time of the inauguration of the IssCilMs 
of Oceanography by the Friace of UsiMea. 
'A medal will be struck in honor of the aoat- 
sion. Americans wishing to oontribnta Mty 
send their subscriptions to Dr. L. O. HoMlMh 
permanent secretary of the Amerioen AswiNi- 
tion for tho-A.dvanpement of Science, 
sonian Institution, Washington, D. 0. ItaH 
should be sent at once, since the subsaiptiM 
closes the twenty-fifth of Match. 

Since the return of the DeMilbau Peehn^r 
Museum South American Expedition of Say- 
vard Univeraity, Dr. William 0. PsTslins Iwi 
received from the Universidad Mayor jdsiSws 
Marcos do Lima a diploma as honors^' a||Hp- 
her of the faculty of sciences in the wdsiy- 
sity, for '‘eoietitifio merits and impallMtt 
smwices rendered to the government of 



1|I4PC!I! 11, 1910} 


SCIENCE 


381 


S>. J.. K> &um>, l»a^ the mu- 

soinu and tartarita* of AriJi|9!H<Sjlrk Botan- 
ical daxdoiratld Hit, J. ifh Pleasant 

Qrove, Pnuurl'nnia, lwae, ||Mi»l: about four 
veeka in boMoal the unknown 

interior at the iaMW^lRlMiplB. thus comple- 
ting the. botaaeical ai|gmav».fOf the Bahamian 
aK^peiago. M 

Dr. J. B, IBbor*, profaife* of surgery in the 
TTnivewitj' of SGnnaaotai yas seriously in- 
jured on BiBrtMiy 2S by tfS^lall of the tempo- 
rary reof in the bteiK^-tHere he was con- 
ducting a elaat in autgery. is expected that 
he will rdeorer. Blpe atnilhta were more or 
less setioMly faunred. *' 

New Tork aingu^f the Johns Hop- 
kint TJnrnraity hal^ tiM annual dinner on 
Uandi 3, ykan Da. SpnM Pleaner, director of 
the BoekeIkKar Bssti^^af Medical Besearch, 
preaidai 

Pn»iWi«, JAIMmaLiurrs, of the Dniver- 
titr of Cili«9i»s wil^Iiver a series of ten 
le^tum on ‘‘IklllOlM'iB^blems in Metaphysics 
and tte 1!haM9 ei‘ l|nowledge,” before the 
department of .ikill)M)^y, psychology and edu- 
eatioB of ^ Hopkins University, 

Mkreh»-Kh 

Set. V. fh BtMMigp, professor of physics at 
the Middle- 

tesqi, SoiinpiliAe. dkeeciation of Wesleyan Uni- 
»«eityo^%“||acti cal Applications of the 


PoBEiOK papers state that the inhabitants of 
Gross-Lichterfelde, the native place of Otto 
Lilienthal, have decided to erect a monument 
to the memory of their countryman, who was 
amongst the earliest practical pioneers in avia- 
tion, and met his death in 1896 while making 
a flight at Gomberg, in the province of Bran- 
denburg. The monument will be erected 
either on the hill on the slopes of which Lilien- 
thal made his early experiments, or in the 
square on the hank of the Teltour Canal. 

Thb Hev. 0. F. Whidborne, known for his 
work in geology, died on February 14, at the 
age of sixty-four years. 

OoLONBL C. F. CoNDER, of the British Army, 
who made important explorations in Palestine, 
died on February 18. 

Db. Uehri DuropR, professor of physios at 
Ijiusanne, has died at the age of fifty-eight 

The following awards of the Mary Kiugsley 
medal have, as we loam from Nature, been 
made by the Liverpool School of Tropical 
Medicine: Mrs. Pinnoek, in recognition of the 
services rendered to the cause of tropical med- 
icine and sanitation by her brother, the late 
Sir Alfred Jones, founder and first chairman 
of the school ; Mr. W, Adamson and Professor 
W. Carter, for assistance rendered in the- 
foundation of the school; Prince Auguste 
d’Arenberg, president of the Suez Canal Com- 
pany, for his campaign against malaria at 
Ismailia; Sir William Maegregor, Governor 
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feasor R, Blaticliard, Paris; Dr. A. Breiiil, 
diiwtor of the Tropical Diseases Institute in 
Queensland; Professor A. Celli, Kome; Dr. C. 
W. Daniels, director of the Isjndon School of 
Tropical Medicine; Surgeon-Colonel King, 
Indian Medical Service; Professor Nocht, 
director of the Hamburg School of Tropical 
Medicine; Professor 0. H. F. Nuttall, Quick 
professor of parasitology at Cambridge Uni- 
versity; Major L. Rogers, Indian Medical Ser- 
vice; Professor J. L, Todd, associate professor 
of parasitology at McGill University. 

From statistics published in the German 
press, giving for European countries the 
number of dirigible balloons and aeroplanes 
already finished at the end of 1909. or which 
will be ready for use very shortly, Consul Carl 
Bailey Hurst, of Plauen, quotes the following: 
Germany possesses 14 dirigibles of six difler- 
ent models— namely. Gross, Zeppelin, Parse- 
val, Sohiitte, Slemens-Schuckert and the 
llhine-Weatphalian air ship — and five aero- 
planes. France has seven dirigibles and 
30 aeroplanes; Italy, three dirigibles and seven 
aeroplanes; Russia, three dirigibles and 
six aeroplanes ; Austria, two dirigibles and four 
aeroplanes; England, two dirigibles and 
two aeroplanes, and Spain, one dirigible 
and three aeroplanes. Altogether, European 
nations have 33 dirigibles and 56 aeroplanea 
that are presumed to bo available for service. 

Tiir. enterprise of German forester* and the 
importance of tree planting for forest pur- 
poses arc shown by two items of news which 
come, the one from Montana, the other from 
Ontario. It is reported that a demand has 
developed for Montana larch seeds to be used 


Scotch phae have been eairied from their 
native hoase to other parts of Suxape tad to 
America aad have been found well worth the 
attention of the grower of timber. Sevmtl of 
our own species have met with favor in 
Europe and fiouriabed there, fueh as the 
Douglas fir, black walnut and othen. The 
Australian cucaLyptu* is proving a great dad 
for America and South Africa. Our own 
white pine long ago crossed the Atlantic in 
response to the needs of Europeans, whose 
forests are ecmpiratively poor in tree speoiee, 
and is now grown conuneroially on auoh a 
scale that when it is wanted for planting in 
its own native habitat the Oeraun nuraery- 
man is often ready to deliver young plants 
hero for a lower price than our own dutsery- 
men will quote. Now the Germans are going 
to try the Western larch also. The request 
from the German nuraeiyman inatmots the 
collectors to gather tile ehoiseat eeeda when 
ripe this fall. One nurseryman on Flatimad 
lake has offered to exchange lard) scads 4ai 
seeds of desirable Garmoa throbs, which he 
intends to cultivate and sell in America. In 
the same region, four or five months ago, ^o^ 
esters of our Departsaant of AgrioaltUia 
gathered seed for use in the nei^d>oring Ts)lo 
Forest, where a new foiwat-jdanting nttiuery 
was begun last year. The shj^ id the Guelph 
planting arc, according to loot! aoeounta, to 
protect the town’s water lourOe by a for- 
est cover over its springs in the hitli, to make 
a beautiful woods for a psdtiic path aud to 
provide for a future timber asntiy •* * tsMUe^ 
ipal asset. In foreign cpuntrioi, feasMt tlMti 
are often owned 'and maowad hff tossns 


by (ierman nurserymen; while white pine 
seedlings are to bo imported from Germany by 
the town of Guelph, Ont., for planting a 168- 
Mre tract of land belonging to the municipal- 
ity. The Germans recognize that the intro- 
duction into their forests of vahiable trees 
native to other countries may be to their ad- 
vantage. Although as a rule the forest trees 
best adapted to each region are those which 


and cities as a paying investmeut arid to in* 
sure a permanent supply of mM Jar toeal 
consumption, but in Amerioa plawtiag % 
municipalities other than for piatoi Md '#« 
watershed protection has scarcelylMaB tiKwidtt 
of. The kinda of trees to be yacnin in 
Guelph park have already been IWto 

by the Ontario Agricultural OdBuCA 'Sit 
proposed reforestation promises to to 
great eaonomic and sanitary valu* HMMIm 
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«ad pkntioc tl>e BeedUo<» and caaiaer lot the 
gtamne tteee ie teguded aa well «erth -while. 

Ws leant fiom J?aiur» that the late Mr. R. 
Harcna Gunn, the eminent ophthalmic Bur- 
geon, who devoted much of t^e leisure of his 
vacations to mehiug a colleotloD of fossile, has 
left them to the BritiiiJt Museum (Natural 
History). He worked eepeeially in the Juras- 
sic formations of SutharlaBd, and at the time 
of his death was engaged in the preparation 
of a memoir on the Juraaaie flora of Brora, in 
■collaboration with Profeeeor A. C. Seward, 
who is now completing the undertaking. He 
obtained many flah-remainii Mollusca and 
other fossils, which form a TOluable addition 
to the national collection. Mr. Gunn also 
collected from the Old Bed Sandstone of 
-Caithness, and will always be rememliered for 
his discovery of the proUematical fossil fish 
Patmpondt/liu garni, which was named after 
him by Dr. Traquair. 

mirwHsiTr asd govamNAL kews 

Turn CoLUtoa hot baan made the residuary 
legatee under the will of John Everett Smith, 
and will, it ia said, receive on the death of 
Mrs. Smith the sum of $.100,000. 

Otuauis Anruso Hasdrouok, a well-known 
■civil engineer, who died in Oalifornia on Feb- 
>;uary 1, bequeathed to Cornell University, 
from which he graduated in 1894, the farm 
at Fonat Home, near Ttheca, on which he was 
hern. His bequest to the university was made 
as a memorial to bis wife, Mary Fobes Has- 
brouiA. In hia win ho expressed a wish that 
Hu proper^ be used for the benefit of the 
ymm Bkn^te of the university. 

Jm es^xpratian and the board of overseers 
■ed Hhrvmd Uluversity hare created the de- 
paataeaeA of university extension, and ap- 
pohitad in it the following cfBcera: Doan, 
Vt vS tm i* Bep a s ; members of the administra- 
MvathMld f«p 1909-10, Professor Bopee, Pro- 
deeatf Bwua* Professor Hanus, Professor 
OlHSti XMeNPr Moors, Professor Osterhout, 
Fa^esaoc IlagheB and Professor Munro. 

Itt ia aasiwunced that extension teaching on 
a,)|fmiieatle will he undertaken next year by 
(Magihth Ihiiversity. The field to be covered 


will be broad. There will be classes organ- 
ixed in languages, literature, history, eco- 
nomics and politics; in various scientific sub- 
jects, including electrical and mechanical en- 
gineering; in architecture; in music and fine 
arts; in preventive medicine and sanitary 
science; in manual training and the household 
arts; in teaching, and in law. For this work 
a largo staff of professors and lecturers will be 
appointed, chosen in part from the present 
teaching staff of tlio university. Professor 
James Ohidester Egbert, director of the sum- 
mer session, has been appointed director of 
extension teaching. 

Tue faculty of the University of Minnesota 
has inaugurated a movement to seoiire the 
erection of a suitable tribute from the people 
of the state of Minnesota to President fi.vrus 
Northrop. It was decided that the tribute 
should take the form of a men’s building to 
be erected upon the campus at a cost of not 
loss than $400,000. 

The new recitation hall of Eastern College 
at Manassas, Va., erected at a cost of $36,000, 
was dedicated on February 22. Addresses were 
made by Dr. Elmer E. Brown, U. S. Commis- 
sioner of Education, Congressman .Tones, of 
Virginia, and Dr. Hervin U, Ronp, the presi- 
dent of the college. 

PaorEssoR John 8. Sheerer, of the depart- 
ment of physics of Cornell univarsity, is acting 
as a member of the Columbia University fac- 
ulty during the rest of the present college year. 
Professor Wm. H. Hallock, head of the depart- 
ment of physics of Columbia University, will 
spend the period in Europe. 

Dr, Ixitjra T. More, professor of physios, has 
been elected dean of the College of Liberal 
Arts of the University of Cincinnati. 

Mr. Frank M. Leavitt, now at the bead of 
the department of manual training of the 
Boaton city sohoola, has been appointed asso- 
ciate professor of industrial education in the 
School of Education of the University of 
Chicago. 

•Mr. S. Brodetsky, brackotted senior wrang- 
ler in 1008, has been elected to the Isaac 
Newton studentship at Cambridge University. 
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DISCUSSION AND CORDESPOyDENCE 

THE LENGTH OF SERVICE PENSIONB OP THE 
CAHNEOIE FOUNDATION 

Either os coubb and effect or ao a matter 
of more time aequenoe, the writer has antici- 
pated m this journal the most important ac- 
tions taken hy the trustees of the Carnegie 
Foundation at their two last annual meetings. 
There was printed in Science for April 24. 
1908, corrcBpondeneo with the president of the 
foundation urging that the pensions of widows 
of professors entitled to retiring allowances 
should be made a matter of right rather than 
a matter of optional favor, and at the meeting 
of the trustees in November this was done. 
It seems that this subject is not treated clearly 
by the president in his last annual report. 
Referring to tlie first adoption of the rules of 
the foundation he says; 

The underlying principles which seemed to bo 
clear were these . . (S) The retiring allowance 
system should embrace m its provisions the wid- 
ows of teachers who under the rules had become 
eilglblo to retiring allowances. . . A third rule 

provided for the pension for the widow of any 
teacher who, either on tho ground of age or 
service, was entitled to a retiring allowance. 
These rules have now been in operation four years. 

In the first annual report, however, it was 
eiplicitly pointed out that “In all casee, the 
granting of pensions to widows of professors 
stands upon a different basis than that of the 
awarding of retiring allowances to professors,” 
and in the third annual report it is noted that 
“ heretofore the pensions to widows have been 
only permissory.” 

I venture to note my servioe to my col- 
leagues in this direction, as some of them 
think that I have performed a disservice in 
pointing out what seemed to me the dangers 
of the length of service pensions. In SonmoE 
for April 2, 1909, I wrote: 

The reasons lending to the adoption of retfre- 
ment after twenty-five years of service are obsenre 
to me unless it is intended to relieve institutions 
of men whom they do not wsnt to keep. ... In 
oFder to reward a professor after long years of 
service, he should be relieved not of half of his 
salary and the privilege cl teaching, but of so 


much rou((i» inetruetioa and adminlsteation aa 
interfere Us RwairiL . . , It jaay m tto 
whole he rsneded ae fortunsle that the Carnegie 
Voundation not the msMa to eoatinua these 
annuitiee forlwHtlh «f servine. They will, I fear, 
tend to denioraflis both the "hoinWe and iil- 
compensated” priHiUor and the “eOB^lenoiu” 
and much-tempted ipniMeBt. 

Hy auticipatioigi<iisei8 soon justifisd by the 
troubles at the GsMbs Wasbingfton Uoivuraity, 
which retired oa the foundation two of its 
professors agaiigt their srill in order to save 
their salaries ai^ heosuse tW did not agree 
with the polieiae of the adrainistration, and 
which then wasfboii^ from the Uat of insti- 
tutions accepted hy the foundation. I srai, 
however, not less aBoitised than my ooiUaasaes 
to learn that the itmateas of ^ Carnegie 
Foundation on N^ms^ IT had not anJj 
abolished the retiri^ allowanoe for length el 
service, but had inirie their astion Ufiply to 
those to whom the p^nsieiM htd been proenited. 

This action wouldohe ^abaolahdy uWMWte- 
hensible if it were bated on thegrousdsidlaged 
by the president in ids >aD»sdl report, iriuob 
has just now been priaML He does . not oeen 
remotely refer to the Inoneia] innUtity of the 
foundation to carry oiit #e dUigdtions it bad 
assumed, but bases his ateHSMstdaftioB mi (ha 
fact that he has unerpeHrily diteevtMd «hst 
presidents and professodl SMlike -illvwted* 
the rule, and that its dfaat'fs'^ *C0t4^ 
owing to “ the opportulBfer aflfah ft fhU 
opened to bring pressi*# lla *ter OS ffae 
teacher, or by the tenddstg 4f the toMShO 
aaeured of a retiring aHwWBua to fMooMte 
ultra-critical toward the 'jfliliiilttltfilti'itll * 
This last e}ause t^ows a dB Mia 

administrative attitude — it asMMlHi ilHIgir' 
DOS to let the professor critWMfkBiSStiiril>- 
tration if thereby he riskedlMsv diMlf Mf 
of his salary and not all of it ‘ ' - 

President Pritchett Bays; “ 
that this rule would be tnkrr.'SidlfdllWiil'Illf 
almost wholly on tho ground Wll(4ts|Hli|lMi 
has proved to be ill founded^ ' iSlt dililt 
warrant had the trustees for thiii||gtlll|||a^ 
The act of incorporation states tlMMlildliaet 
of the foundation is to provide WghW’lhnB 
sions for teachers who “ by reBBonMi|i||i^||l||| 
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meritoTicHU. nrnoe, or by reason of old age, 
disability or odur sufficient reason shall be 
entitled' ts the askance and aid of this cor- 
porstitm.’’ The rule adopted in regard to the 
first of the two classes of pensions specified in 
the act of incorporation reads: “Any person 
who has had a sersice of twenty-five years as 
a professor and who is at the time a professor 
in an accepted institution, shall be entitled to 
a retiring allowance computed as follows." 

The change in the attitude of the president 
of tile foundation has been as sudden as it is 
complete. In a letter to him, written on 
March 21, 1908, 1 said that the wisdom of the 
length of service pension was doubtful, and in 
his reply, intended for publication in SraENCE 
and printed in the issue of April 24, 1908, ho 


Xbs provision ior permitting a retiring allow- 
anes to be gaiiad upon length of service seems 
also to us to add mueh to the value of the retiring 
allowanoe systSB. Under this provision a pro- 


oar a atatad proportion of his salary, the propor- 
tion famreastag with each year of service. It is 
•at UMy that assny professors wilt avail them- 
saiveaof tUa provision. The man whose heart is 
fat hia taaoUng sriU not wish to give it up until a 
mtih hkter period. There are, however, teachers 
iO'PhgOl Urts provision will be specially attractive, 
Igd that is to those who desire to spend the 
tl^aalnder of their active lives in scholarly re- 
isaroh or Utcraiy work rather than in teaching 
I m imagina no better thing for an Institution 
o( taaming than to have about it a group of men 
who aw sagsgod la active research and who are 
■St borilaa^ wKh the load of teaching which 
iitld to nwst American teachere. In this way 
Iw'MMrtaig allowance will contribute directly to 


D*. David Starr Jordan, onp of the trustees, 
ll, gnwh franker than the president He 
'<pl'i;^ta In tim Mvming Pott that it seemed 
*'4PMthdly impossible” for the foundation 
Ig Btet tlm demands made on it under the 
Thit is certainly a valid ground for not 
fitting to its privilegea additional institn- 
tisM or tiiose not yet professors; but aeeord- 
Ini to law resort must be had to the bank- 
rntOJ dourt when finanoial obligations can 


not be mot Whether the foumlation is liabl 
to those who have been financially injured b; 
the change in the rule is an open question 
Probably the only precedent is the case o 
Professor Capps against the University o 
Chicago, in which it was decided that a uni- 
versity can not alter its statutes to the finan- 
cial disadvantage of a professor. It seems 
that it might be urged that the foundation has 
made an implicit contract with the professor. 
To encourage the advancement of teaching it 
promisee certain rewards to those who per- 
form certain services. Those who have per- 
formed the services can perhaps recover at law 
the payment promised. But wliatever the 
legal obligation may be, the moral responsi- 
bility 18 obvious. President Pritchett writes 
tliat the “ change will oomniand the approval 
of the great body of devoted and able teach- 
ers.” When he learns of his extraordinary 
error, he will, it may be hoped, recommend 
such modification of the new rule as will be 
accepted as equitable by those concerned, 

The president of the foundation writes; 
“It is part of the invariable policy of the 
Carnegie Foundation to place in the hands of 
those interested in education the fullest de- 
tails respecting the foundation and its admin- 
istration.” But it is not clear that the founda- 
tion has been entirely frank in the present in- 
stance. The official statement in regard to the 
rules signed by the secretary of the board of 
trustees reads; 


allowance tor a teacher c 
(1) to a teacher of spec 
the age of sixty- five; I 
tweaty-flve years of sen 
dimbUiiy. 

Although tlwM are the general rules governing 
retirement, the trueteee are nevertheless willing 
to grant a retiring allowance after the years of 
lerviee set forth in Rule 1 [Rule 2t] to the rare 
profeetor whose proved ability for research prom- 
laea a fruitful contribution to tho advancement of 
knowledge U he wars able to devote his entire time 
to etudy or tsiearch; and the trustees may also 
grant a retiring allowance after the years of 
sendee set forth in Rule 1 [rto] to the ereoutive 
head of an Institution who has dispUyed dlstin-' 
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guiebrci ability a« a teuher and educational ad- 

Dr. Jordan has printed the actual reaolution 
adopted by the truateoa, aa followa; 

It waa also on motion, duly made and aeconded. 
reBolved that first, the executive committee he 
instrncted to safeguard the interesta of the fol- 
lowing classee of eases, lo) those who have re- 
search work in view and have shown themselves 
unmistakahly fit to pursue it; |h) those whose 
twenty-Uve years of servico includes service no a 
college president; and (c) those in whose mind a 
definite expectation has been created by ofBcial 
action that they will he aoeordcd the benefits of 
the foundation within the year 19)0; and that, 
secondly, the executive committee he autboriacd to 
formulate regulations in aoeordance with these 
instructions. 

It is difficult to reconcile the statement 
tinder (a) with the announcement of the sec- 
retary. In the case of (h) one can only recon- 
cile the two versions hy assuming that the 
presidents who inaks up the board believe that 
there can be no college president who has not 
“displayed distinguished abilifv as a teacher 
and educational administrator.” It is not 
easy to guess a creditable reason for not hav- 
ing made (c) public, for it would not be hon- 
orable to conceal it in order to save the money 
due to those who might apply under the reso- 
lution if it were known to them. 

It is certsinly odd that a board of truatees 
consisting of university and college presidents 
should increase the maximum pension from 
$3,000 to $1,000, which can practically only be 
of advantage to the comparatively highly- 
salaried president, and should retain the 
privilege of lotiring after twenty-five years, 
when this is denied to the professors through 
the financial inability of the foundation. But 
perhaps they assume that higher education 
can be best advanced by retiring the president 
whenever possible. 

The lack of foresight and expert knowledge 
displayed by the president and trustees of the 
foundation is truly astounding. Mr. Car- 
negie wrote in bis original letter to tlio trus- 
tees; 

1 have, thersfors, transferred to yon and your 
siMoestors, as trustees, $10,000,000, I! per esnt. 


first mortgage howli of the f3 >l> t ll | f St«* 

Corporation, the remiu Irtm iiiltieya|$»«raftde 
retiring pensions for tha t l s Oh W s j$f.|ptWi»«lti«e, 
colleges and technical schools in tm <aMf|iy, Can- 
ada and Newfoundland ngasr « 

you may adopt from time to 
cnlation shows that the rertSHW wtU hs«Wle for 
the purpose 

111 making his addiCioafl gif$ .iil«r.;$asr«n- 
ported institutions, he WrtjlB t« ^ miilAwt; 

1 understand from yoa .«Mt H gU '«bs oUte 
universities should apply oW fia fSsstttsd, five 
millions more of five psr .seat, ^ids mmH be 
requirod 

As a matter of fact, a mlllinB 
support an adequate pensioa iiv#i,»fa*le 
large university — Yale alrea^"|^si|mM 
a year— and if the state univwojiias eanMnae 
to develop, as at present, and W tiw i tta i i t at 
sixty-five is made obligatory, tKWIMflHadr lisl' 
lars will not permanently std|||»%r .« 
university. ' 

The increase in the 
foundation for pensions 
and the total appropriation ^ 

$466,320. The total income of tt|$|$$w|$ta 
last year was $644,366, and the adhilfliilaaliMI' 
expenses were $68,684.86. After 
gives the additional five milliondllllhMb villi' 
income will soon be exhausted, oilllltsfMlIMll 
one of the two objects of the fdUMlMllib.fii 
stated in the act of incorporation, 
'abandoned. ' "■ 


aOIEKTlFW BOOKt ’ 

Food IntptQiion apd Awlt/tii : For 
Public Analysts, Esaltii Offioerg, .IWMli' 
Chemists and Food Eoonomistt. lR;;£r 
BERT £. Lsxoh, 5.B., Chief of th« |niplt 
Food and Brag Inspection liMllltK 
Bureau of Chemistry, C. 8. Depar^iiiliil' 
Agriculture, former^ Chief inadMJIMli 
Massachusetts State Board of BUMh 
Second edition, revised and oWiA 
Cloth, 6|X»J. PP. 8M, Fig. 126; 

New York, John Wiley A Sons; loMlill 
Chapman A Hall, Lintited. 1909. ' 

In 1904 fivit edition of this 4Mi 
publithedy and’ ipoedily found aooeptai»#iil 
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emit trf' Hi Uffh raluea for the purposes for 
it ms declaredly written. It is not, 
and doe* not protend to be, a student’s manual, 
a eytdiWedia of its subject, a manual of the 
ptipHnhvy nor of the technology of food. It 
it H^r a compilation of the facts and meth- 
od* that one of America’s most experienced 
food analysts has found useful in his work 
aad which he has thougdit might be helpful to 
others charged with similar responsibilities 
askd <ncounteTing like problems. The merit 
of tho work lies particularly in the fact that 
^ compiler it recognized as a man of fair 
jodguesit and a critical analyst, who. from 
lotic experience, has come fully to realize, on 
th* one hand, the facta that must be ascer- 
tasaed by analysis and the importance of the 
ismes inrolved, and, on the other hand, tho 
inaperttire need for the choice of methods 
ccpable of yielding safe results within a rea- 
sonable time and at such a cost as will make 
possible the performance of many similar 
analytes st moderate cost. 

Binoe the publication of the first edition, 
many changM here arisen in the field covered 
by the book. The national food and drugs 
1^ and the meat inspection bill of 1906 have 
become lews, end a large number of the states 
bare eetabliahed food controls. The number 
afadusBiati engaged in the work of food in- 
tpeotioD has greatly increased. Under the 
leadsnhlp of the Association of Official Agri- 
enHural Ohemists, new and improved methoda 
have been devised, from 190S to 1906, under 
intiiarUstion of congress, the Secretary of 
Acrionltare has proclaimed standards for a 
leiMe munber of the staple foods, and, since 
the eaqdration of the specific authorization 
ancler which these standards were proclaimed, 
the Aeeoeiatian of Offieial Agricultural Chem- 
ists tad the Association of State and Na- 
tiensl Food and Dairy Departmenta, compris- 
ing is their membership lU who are officially 
sbsigsd with the execution of the food laws 
tf America and Canada, have formulated for 
tbs guidance of these cAoials and for publie 
iaIaanBtion, additional standards for other 
ttaida fooda not repreiented in the pnclama- 
tisM of the Secretary of Agrioultore. In Bie 
fttfoceement d the national law, many fan* 


portent regulations have been published. 
Meanwhile, investigations at home and abroad 
have developed many facts of importance in 
their bearing upon the subject, and those 
manufacturers of foods who have been in- 
duced by hope of gain or from sheer joy in 
the exerciae of skill, to attempt to evade the 
meehea of the law, have resorted to new de- 
vices that have required detection and sup- 
pression where they were against the public 

After all these changes, any book published 
five years ago upon the subject of food in- 
spection and anal,YHis, is old. The food ana- 
lysts of America have reason, therefore, for 
pleasure in the fact that Mr. I^eaeb has under- 
taken tho heavy labor of revising his book and 
of critically selecting the new matter required 
to bring it up to date; and also in the fact 
that, hie own strength proving insuffipient at 
preaent for the task, ho has associated with 
him in the revision, Dr. Winton, formerly 
chemist of tho Connecticut Agricultural Ex- 
periment Station and now chief of the Chi- 
cago Laboratory of tho Bureau of Chemistry, 
a man of like skill and experience with him- 
self, in whose judgment the food chemists of 
America havo with reason come to trust. 

The new edition is one fifth larger than the 
old. In ita illustrations the changes are not 
numerous, but the condensation of old cuts 
has left room for the addition of a number of 
new figures of value, and several of the lesa 
repreeentative cuts illustrating the histology 
of the cereals have been replaced by others 
baaed upon Dr. Winton’a own excellent draw- 
ings. The increase in the size of the book ii 
not due to the insertion of new chapters, al- 
though two new chaptera upon the refrae- 
tometer and upon flavoring extracts have been 
formed, in part from matter aoattered through 
the body of the first edition and in part from 
now material. Nearly every page shows some 
paragraph improved by chimge of form or by 
addition of new matter. These changes are 
*0 numerous that apace will permit the men- 
tion of no more than a few typical examples, 
sneh as the modem -classification of nitrog- 
enous constituents prepared for the book by 
Dr. Odionie, the more recent adaptations of 



SCIENCE 


[N.S. Vtt 


the immersion refractometer to food analysia, 
methods for the detection of riscogen in 
cream, Howard’s methods for the analysis of 
ice cream, Eobinson’a methods for sausage 
analysis, Bigelow’s work on meat extracta, 
methods for the detection of cold storage eggs, 
the more recent, simple methods for the de- 
termination of moisture in butter, Penfield’s 
system of ash analysis, Bryan’s work on starch 
in compressed yeast, the new sections on 
bleached dour, diabetic foods, prepared mus- 
tard, the Polenske number, methods of analy- 
sis for maple products, scientific standards of 
the International Congress of Sugar Chem- 
ists, on Neufeld’a, Browne’s and Van Bine’s 
studies of honey, on Vasey’s and Crampton 
and Tolman’a studies of whiskey, besides the 
large amount of new matter in the pages upon 
flavoring extracts, the incorporation of the 
gist of the new official methods, of the more 
important food standards, and of the sub- 
stance of the decisive national regulations. 
There are, of course, omissions of much that 
every analyst engaged in this work would be 
glad to have clearly stated and bound within 
the same covers; but even a thousand pages 
have their limits of content, and the matter 
for congratulation is that the revisers have 
chosen so well. 

The temper of the book is worthy of note. 
Food adulterations and adulterants have, in 
these days, become the subject of discussions 
almost as warm as the importance of the mat- 
ter merits, and the doctors as well as the 
writers of the press and laymen have been 
heard therein. But few echoes of these dis- 
cussions appear in this book; dialectics have 
bean avoided and mooted matters little die- 

In a work of such magnitude, matter for 
criticiam can always be found. One wonders 
why, for example, no mention is made of 
Home’s dry subaoetate for clarification of sao- 
oharin liquids, that the Outzeit method for 
the determination of arsenic is not presented 
in the principsl section upon that asiiject, 
and that Eastle’s excellent method for the 
identification of saccharin receives no men- 

It is deserving of more serious criticism 



Deserving also of mention is the fiMClIkit 
this manual deals ouly with one sideJgilMlw 
public analyst’s work, and does not aMnpt 
the treatment of the forensic phase of 1|| 
duties. Indeed, from one or two partgr*|||i 
in the general chapter of introduction, it mtr 
be inferred that the food analyst of Amsdai 
is unlikely to be celled upon for Tory snrioM 
or complex work of the forensic ohtnoNK 
Thus, in the first edition, the author noM 
that Hassochusette’ experience had indiorted 
that there was little need for the se(rvioM 
trained attorneys in the ordinary course el the 
enforcement of the food laws, since the trim 
involved bearings only before oourte 
isterial grade where the servicea of a tkiM 
inspector had proved more valuable than Aoil 
of trained lawyers without special experienM 
in the kind of causes at issue. In the seoand 
. edition, this statement ia modified to iadieat* 
that where the laws are new, the asslstanoe 
counsel may be needful. 

The experience of the reviewer has eeafs 
palled him to a very different judgment opoti 
this point Under present conditions, tb* 
real issue joined is not whether the small w 
tailer in a single locality has violated tbt 
law and subjected himself to s moderate ffaN; 
but whether a given brand or even a gim 
class of goods can safely be handled by any 
retailer in a large commonwealth. With »>«• 
live frequency, therefore, food oases ate tried 
in the higher courts with a large array of «• 
parts and counsel engaged on behalf of tlw 
teal defendant, the manufacturer or group of 
manufacturers concerned; and every poh ib 
from the framing of the indictment and IM 
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•UuntUity of evidence up to the conetitn- 
fiodnUtr of the act ia vigoroual; and akilfull; 
dOUtMthd on the defendant’s behalf. The 
itieat of the contest and the progress of the 
puM^ood movement are such, moreover, that 
nearly every session of the legislature wit- 
neases some change in the letter of the law 
that anew requires judicial construction; 
while decisions on established phraseology are 
being handed down by the bench in every 
commonwealth and by the federal courts. 
Furthermore, where the laws have assumed 
the civil form, the losses of cases arising from 
the unskilful preparation of the original 
rMorda in the magistrates’ courts and from 
tha imperfect transcription of these records, 
have been eufSciently serious to warrant the 
employment of skilled legal assistance in 
even tha first stages of the prosecution. 

There is need therefore not only for legal 
aid of a high order, but also for the services 
of lawyers who have given special attention to 
food lawa, the decisions relative thereto, and 
the general nature of the evidence they must 
elicit for the proper conduct of their casee. 
The public analyst should never be made to 
Vpeer as the prosecutor, but should always 
he protected from the appearance, as well as 
the reality of such an attitude. His duty is 
that of the impartial judge within his own 
peculiar sphere, not that of the attorney. 

For the reasons just set forth for the cm- 
ployment of skilled counsel in the service of 
food controls, it is likewise clear that the pub- 
lic analyst requirea, if he ia to be fitted for 
the highest usefulness in his sphere, special 
preparation for hit forensic duties. It is to 
be hoped that on this side of his work, some 
manual will soon be written that shall have in 
that respect the tame high degree of excellence 
that Ur. Leach’s book exhibits dn the labora- 
tory aide. 

Wm. Ikmaa 

SriTE COLLiai, Pa., 

February 8, 1910 

BOIBSTim JOVBHAIB ±m SRTWLSS 

Th* Journal of Pharmacohtv and Stpori- 
iHwiial Tharapeuites, Vol 1, Ko. 8, iaened Oe- 


tober, 1909, contains tha following: “Experi- 
mental Criticism of Becent Results in Test- 
ing Adrenalin,’’ by W. H. Schultz. The dila- 
tion time ia a bettor index of the relative 
physiological activity of two adrenalin solu- 
tions than is the degree of mydriasis. “ On 
the Belation between the Toxicity and Chem- 
ical Constitution of a Number of Derivatives 
of Choline,’’ by Reid Hunt and R. deM. 
Taveau. Choline has been found widely dis- 
tributed in plants and animals, but its func- 
tion in the organism is yet unsolved. These 
authors point out that 0.00000001 gram acetyl 
choline will cause a fall in blood pressure and 
is only slightly toxic, so that its possibility in 
therapeutics, perhaps as a substitute for the 
nitrites, is suggested. “ The Action of Adre- 
nalin on the Pulmonary Vessels,” by C. J. 
Wiggers. The difficulties in solving the prob- 
lem are brought cut, “ A Clinical Study of 
Crystalline Strophanthln,” by H. C. Bailey. 
Crystalline stropbanthin is a valuable cardiac 
stimulant in broken compensation due to 
chronic interstitial nephritis or valvular heart 
disease. It should not be repeated in twenty- 
four hours. “The Life-saving Action of 
Physostigmin in Poisoning by Magnesium 
Salts,” by Don R. Joseph and S. J. Meltaer. 
Physostigmin is capable of efficiently antago- 
nizing some of the toxic actions of magnesium 
salts. This is mainly by its action on the 
respiration. “Note on the Amanita-Toxin,” 
by W. W. Ford and I. H. Prouty. 

Number 1 of the same journal issued Jan- 
uary, 1910, contains the following articles: 
“ Action of Urea and of Hypertonic Solutions 
on the Heart and Circulation,” by J. A. E. 
Eyater and A. G. Wilde, In the mammal 
there is no striking difference evident and the 
effects of sodium chloride and glucose would 
seem to be approximately equal to those pro- 
duced by a solution of urea of equal concen- 
tration. “The Inhibitory Aotion of Phenol 
on Absorption,” by T. SoUmann, P. J. Hanz- 
lUc and J. D. Pilcher. Phenol checks intest- 
inal absorption. This is proportionate to the 
amount of phenol absorbed. “ On the Toxicity 
of Deztro-, LtevO' andTnactive Camphor,” by 
W, E. Grove. The de^riro- and hevo-rotatory 
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camphors differ only quantitatiydy in action. 
"Apparatus for Becording the Outflow of 
Liquids,” by W.K. Williams. The mechanical 
description of an efficient method of recording 
secretions in physiological work. 


SECUNT PKOOREm IS UETEOROwaY ASU 
CLliliTOWOy 

That interest in meteorology and climatol- 
ogy is increasing is shown by the advance- 
mont made within recent years, in the instruc- 
tion offered in these fields by American colleges 
and universities. A comparatively few years 
ago only a few of the larger eastern universi- 
ties included such courses among their sci- 
ences. At the present time, however, nearly 
every institution of note offers such electives, 
while in most agricultural schools these studies 
are included in the prescribed work. In some 
institutions, such as the Universities of Iowa 
and of Wisconsin, the courses aro included in 
the work offered by the department of physics, 
while in others, notably Harvard and the Uni- 
versity of Minnesota, they come under the 
supervision of the department of geology. A 
typical example of the rapid growth of interest 
in these sciences from an educational point of 
view is seen in the history of the courses in 
the last named institution. The first coarse 
in meteorology at the University of Minnesota 
was given by Professor C. W. Hal], head of 
the department of geology, in the spring term 
of the year 1906-7. This was a haW-yoar’ 
course in elementary meteorology and the class 
numbered ten students, all of whom were 
juniors or seniors in the academic collage. 
The numbers have grown end the intereat has 
increased to such an extent that during the 
present school year a course covering one year, 
and including climatology, has been instituted 
by Professor E. M. Lehnerts, of the same de- 
partment, who now has charge of the work. 
The class in the latter course now numbers 
seventy-six, of whom forty-seven are juniors 
and seniors in the academic department, and 
twenty-nine are freshmen and sophomores in 
forestry and agriculture. 

Thk last number of the United States 
Weather Bureau’s Monihln Wtaihtr Btvieu 


in its accustomed form has rsoantlr bsw 'lb- 
sued. As announced by Professor WMUI'Xa 
M oore, the chief of the bureau, on Ifalil IB 
last, the V/ealhuT Review will hereaftsrllg'" s 
monthly report of the weather and climglst|||P 
of the country, and there will be exiffiMM 
from its pages everything technical that isisst 
of a purely climatological nature or a eundnt 
report of weather conditions.” While As 
change was doubtless made after careful ds- 
liberation, it is a change that students of 
meteorology will regret nevertheless, as it 
leaves the United States without a single 
meteorological journal of any kind. Althaugh 
various American journals contain notes fwD 
time to time m meteorology and aIimatol«g)r, 
no magazine is devoted exclusively to these 
sciences, as aro several in Europe. With cox 
extensive weather service and with the in- 
creased interest in these fields within recent 
years, it would seem that the time is now 
ripe for the institution of a new journal aa a 
private enterprise. Indeed, it is not improb- 
able that the deceased Amen'esn ileteorolot- 
icol Journal would meet with a hearty wel- 
come if it ehould be resurrected. 

Sendr V. Castaneda, of the Mexican Weather 
Service, recently visited the United States 
for the purpose of studying the methods of 
distributing weather forecaats, storm warn- 
ings and the like, and also of the carrying on 
of other routine mattera of a meteorological 
aervice. He spent part of September in the 
central office of the United States Weather 
Bureau in Washington, and then visited other 
stations of the bureau, going os far north as 
Boston, where hq visited the Blue Hill Obae^ 
atory. He is the second representative of 
the Mexican bureau to visit this oounb^f in 
such a capacity— the head of the service, 
Sendr Msnuel £. Pastrana, having been here 
for a considerable p^od three years ago. The 
object of his mission was to study the scien- 
tific basis of weather forecasting and Ae ac- 
quiring of the data from which the forscasta 
are made. The Mexican Weather Service haa 
done some very creditable work, aside from 
the drily routine, the most important prob- 
ably having been the preparation of a Mood 
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«tlas whioh is now in the hands of the pub- 
liaber. The bureau is also unique in that it 
is probably the only national service which 
attempts to forecast the weather for one 
month in advance. This feat ia rendered 
somewhat simple, however, by the uniform 
character of the climate of Mexico. 

Thk weather service of Argentina under the 
direction of its chief, Mr. Walter G. Davis, a 
native of the United States, has expanded con- 
siderably within the past year. At present the 
stations at which simultaneous meteorological 
observations are made and communicated to 
the central ofSce in Buenos Ayres form a net- 
work which covers all of the republic. Aside 
from this a beginuing has been made toward 
the carrying on of research work. Mr. George 
0. Wiggin, the subdirector, also a native of 
the United States, recently was sent to this 
■country for the double purpose of engaging a 
number of capable men to enter the service, 
and also to study thu methods of iiivostigating 
the upper atmosphere as practised by the Blue 
Hill Observatory and by the Mount Weather 
Observatory. He spent several weeks at each 
place, as did also several of the men whom be 
had obtained to assist in this work when it ts 
begun in Argentina. Mr. 8. P. Ferguason, of 
the former observatory, is now preparing a 
eomplete set of kite-flying apparatus for this 
part of the research work. When this equip- 
ment reaches its destination it is the hope of 
the director to have daily kite flights, similar 
to those now being carried on at Mount 
Weather. Such real progress must indeed be 
gratifying to all interastod in the advance- 
ment of meteorology. 

Dnania the we^ beginning December 6, 
kites and balloons have been sent up simul- 
taneously, for meteorological purposes, from 
about forty selected stations Bcflttend through- 
out the world, including two in the United 
States — ^the Mount Weather Observatory and 
the Blue Hill Observatory. After the results 
obtained have been computed, they will be 
aent to the International Oommission for 
Bcieptiflo Aeronautics in Strassburg, Ger- 
many, and it is expected that much will be 
learned from them concerning the movemeata 


of the upper atmosphere end their relation to 
conditions at the earth’s surface. At the 
Mount Weather Observatory the work oon- 
sistod of the usual daily kite flights, as no 
Bounding balloon experiments were possible on 
account of a delayed consignment of balloons 
from abroad. At the Blue Hill Observatory 
pilot balloons were used on Monday and Tues- 
day, while Bounding balloons were sent up 
from Pittsfield, Mass., under the personal 
direction of Professor A. Lawrence Rotoh, the 
director of the observatory, on Friday, Satur- 
day and Sunday. The pilot balloons are made 
of rubber and when filled with hydrogen gas 
expand to a diameter of about 75 cm. When 
one of these is libcrsted its altitude in degrees, 
together with its azimuth, are observed simul- 
taneously, at the end of each minute, by means 
of transit instruments placed about a mile 
apart. From these observations the velocity 
and direction of the wind for all heights 
reached by the balloon while it reraams vis- 
ible, can be calculated. Occasionally such a 
balloon can be seen at both stations for over 
an hour, and the hoighta known to have been 
reached have exceeded ten miles in several 
instances. As no recording apparatus is at- 
tached to it, no attempt ia made to recover the 
balloon, which either rises to a height where 
it bursts, due to tlie increased expansion as it 
rises, or is carried by the prevailing westerly 
winds aloft far out to sea. The sounding bal- 
loons, also made of nibber, are eomewhat 
larger, being about 200 cm. in diameter when 
expanded, and carry a meteorograph whioh re- 
cords the temperature and pressure of the air 
for all heights reaobed. They also carry a 
parachute, which, after the balloon bursts, 
brings the instrument safely to the ground. 
The basket covering the instrument bean a 
message to the finder asking him to return the 
apparatus intact to the Observatory, for which 
service he receives the sum of two dollars. 
Of the three balloons sent up from Pittsfield 
in the international series, only one of the 
recording instruments had boon returned up 
to the time of this writing (January 1). 

the investigation d the upper atmos- 
phere Germany has always been most «o- 
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tive, and the experiments carried on in this 
held by its scientific institutions continue to 
be an example for other nations to follow. Not 
only are daily kite flights made and pilot and 
Bounding balloons sent up from a number of 
well-scattered stations in Germany, but expe- 
ditions to carry on similar work have fre- 
quently been sent to far distant lands. One 
such expedition only recently returned from a 
long and sueeossful visit to equatorial Africa. 
During the recent international aeries of 
simultaneous upper air investigations, five 
such expeditions carried on these experiments 
in foreign countries. One of the latter, sta- 
tioned in the Danish West Indies, carried on 
its work under the personal supervision of Pro- 
fessor H. Hergesell, one of the founders of, 
and still a leader in, aerial investigation. Fre- 
quently on these expeditions the sounding 
balloons are sent up from a ship out in a 
large body of water. The balloons are fol- 
lowed by the ship until they burst, and when 
the parachute brings the apparatus back to 
the water surface the instrument and records 
are immediately recovered. 

While polar exploration generally is not 
primarily for meteorological purposes, the 
data obtained often contribute greatly to our 
knowledge of atmospheric conditions in these 
ports of the earth. It might be said Ihat next 
to the accounts of previously unvieited lands 
the meteorological data obtained on these ex- 
peditions probably form the most valuable in- 
formation. Especially important are these data 
when they contribute information concerning 
the planetary winds and pressures. Tempera- 
ture data, while very interesting, are not so 
important. That the polar regions offer ex- 
ceptional opportunities for meteorological re- 
search is recognized by Count Zeppelin, who 
is making plans to explore the entire north 
polar region by means of an airship. In this 
formidable plan the idea of reaching the pole 
is only incidental, the enterprise in this case 
being primarily meteorological. A new Brit- 
ish Antarctic expedition is also being organ- 
ised by Captain E, Scott, the leader of the 
ffltpedition in the Ditcovery. The meteorolog- 
ical observatons obtained in this expedition, 


which is to begin the coming summer, will 
undoubtedly add greatly to our knowledge n 
Antarctic conditions. 

The relation between meteorology idi 
aeronautics is so close that one does not ad* 

vance without having a similar effect upon 

the other. While it is true that the former 
science has not advanced so rapidly during 
the lost two years as baa the latter, its ad- 
vancement has undoubtedly been accelerated 
by the great progress made in the science of 
navigating the air. The close union of the 
two is seen in the following list of names of 
men prominent in both fields: Hergesell, Zep- 
pelin, Suring, Berson, Botch, Clayton and 
Hersey. The men who are really the cause of 
the recent progress in aerouauties have fre- 
quently found it profitable to consult meteoro- 
logical authorities as to the atmospheric con- 
ditions with which an airship has to contend. 
Moreover, Wilbur Wright, in a recent inter- 
view is reported to have said that the progress 
of the next two years in the art of flying will 
be largely progress in manipulation and navi- 
gation, not in construction, as the past two 
years have been. In other words, it was hie 
opinion that progress in the immediate future 
would be in the controlling of the air craft in 
various atmospheric conditions, rather than in 
the details of construction — a prophecy which 
clearly shows the cause of the close relation 
between the two sciences. Again, Hubert 
• Latham, the well-known foreign aviator, who 
for a time held the record for height attained 
by an aeroplane, is quoted as saying that it is 
easier to navigate the air at moderately great 
heights than at ^ow heights, because of the 
steadier, though stronger winds aloft, the 
varying winds near the surface being as dan- 
gerous for an aeroplane os the waves and 
eddies in the water near a coast are for a ship. 
A knowledge of such characteristics of the 
atmosphere is thus of importance in both soi- 

DiTBUia the past year the United Statea 
Wekther Bureau has, from time to time, isaued 
a long-range forecast of the weather for the 
whole of the United States— one forecasting 
the weather conditiona expected for the foQelr- 
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tag seven days. Considering tlie difficulty of 
the problem, the foreoaets have been remwlt- 
sbly successful. While the percentage of 
accuracy of these forecasts has naturally not 
been so great as the high standard reached 
and maintained by the daily forecasts, a good 
beginning has been made. Doubtless the re- 
searches carried on at Mount Weather, espe- 
cially the upper-air investigation, are already 
beginning to bear fruit. Meteorological re- 
search under the auspices of the United States 
Weather Bureau is still in its infancy, and no 
one can tell what may be learned when it has 
progressed a few years longer. The upper-air 
investigation gives promise of most desirable 
results. The daily kite flights under the direc- 
tion of Dr. William B. Blair have been very 
successful, the average height obtained being 
great, while the world’s record for height 
reached by a kite is still held. Since in tlieae 
experiments the data obtained include tem- 
peratures only, it is to be hoped that the other 
meteorological conditions at the kite may also 
be obtained. Sounding-balloon experiments 
have been instituted with fair success by the 
bureau during the past summer, Omaha and 
Indianapolis having been selected for the 
work on account of their central location. It 
is probable that more of this valuable work 
will be carried on duriflg the coming year. 

As to what may be accomplished for meteor- 
ology by men who are thoroughly interested in 
the science, the history of the Mount Rose 
Weather Observatory is a striking example. 
The history of this project is the history of the 
seal of a professor of Latin, Professor J. E. 
Church, Jr., of the University of Nevada, and 
that of a few of hie ooUeagues whom ho in- 
terested in the work. The observatory is an 
automatic one, located upon the summit of 
Mount Bose, a mountain 10,800 feet in alti- 
tude, situated sixteen miles southwest of Beno, 
Nevada. Begun in 190S, when maximum and 
minimum thermometers were placed there to 
obtain further data on summit temperatures 
in the Sierra Nevada in winter, it was diseov- 
eied soon afterward that “frost foracaats 
could be made with considerable certainty 


from the mountain top in advance of mstru- 
montal indications below,” This discovery led 
the Nevada Agricultural Experiment Station 
in June of the following year “ to offer a pro- 
visional appropriation of $1500 under the 
Adams Act to supplement the independent ef- 
fort of the faculty of the university.” Follow- 
ing this the work formally became and has 
continued to be the department of meteorology 
and climatology of the Nevada Agricultural 
Experiment Station, with Dr. Church the co- 
operative observer. Owing to the extremely 
hazardous transportation, the work of con- 
struction proceeded with difficulty, but before 
the advent of winter the building was com- 
pleted and some instruments installed. Of 
the latter the most interesting was a precipi- 
tation tank thirty inches in diameter and four 
feet high with an intake pipe eight inches in 
diameter and thirty feet long. This instru- 
ment was of great value in ascertaining the 
total amount of snow falling during the winter 
season, making it possible to estimate the 
probable amount of water available for irri- 
gation purposes during the following summer. 
Considering the inaccessibility of the observa- 
tory, the records obtained have been fairly 
complete and are extremely interesting. The 
instrumental difficulties encountered are sum- 
med up by Dr. Church in his last report in 
which he says: “The perfecting of an auto- 
matic meteorograph which will successfully 
record the weather conditions at high altitudes 
is the necessary antecedent to a more thorough 
knowledge of mountain meteorology, and it is 
at present the most important problem of the 
observatory." To overcome this problem, Mr. 
S. P. Fergusson, of the Blue Hill Observatory, 
who designed and constructed the meteorograph 
placed by Harvard on El Misti, Peru, was en- 
gaged to build a somewhat similar one for the 
Mount Bose Station. This was completed in 
due time and, after having been tested at the 
University of Nevada, it was permanently in- 
stalled upon the summit of the mountain. 
While progress was handicapped awaiting 
the oompletion and- installation of the neces- 
sary apparatus, investigations were oarried on, 
based upon the records already obtained <m 
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the mountain. Of these the more important 
wore the general climatology of Mount Hose, 
the relation of climate to the plant environ- 
ment, the relation of timber to the conserva- 
tion of snow, and the frost forecasting from 
the summit. With such a record for its short 
life, and with ambitious plana for the future, 
progress is certain to be the result. Having 
recently been assured of further support by 
the office of experiment stations of the na- 
tional government, the zealous workers are 
almost certain to produce results which will 
be of great value to meteorology in general 
and to the agricultural iutoreats of the Great 
Basin m particular. 

Audbew H. Palmeb 
Bluk Hill OnszaviTORY, 

Hype Pare, Mass. 


OOffCERTilNO THE DATE OF TEE LAVAKCK 
MASVSORIPT AT HARVARD 

A CURIOUS mistake has found its way into 
M. Landrieu’e “ Life of Lamarck ” regarding 
the probable date of the Harvard manuscript 
to which I referred in the March number of 
the American Naturaliai. In this article I 
had stated that the “ Mannscrits de Lamarck ” 
were " brought togethor in a volume, the bind- 
ing dating 1880-40,” and that in this little 
volume there was “ a table of contents, prob- 
ably in the hand of the early owner [this 
does not mean the ouMor] of the manu- 
script.” Also that “ it will bo noted that the 
papers were collected before ISS."!, the year 
of the appearance of the second edition of the 
‘Animaux sans VertSbres,’” because in the 
table of contents, referred to above as “ in the 
hand of the early owner” “it is stated that 
the drawings will form part of the second 
edition ” of that work. 

Now M. Landrieu remarks in perfect seri- 
ousness that I have given the probable date 
of the writing of the manuscript “ as before 
18.85,” at which time, os he notes, “ Lamarck 
had been dead six years, after ten years of 
total blindness I” So I must now smilingly 
protest that I was aware of the date rf 
Lamarck's death, and even when hie eyesi^t 
failed him — in fact I mentioned the latter 


date, as 1818, in the same Naiuraliet paper 
(p. 146) which my colleague has so imper- 
fectly read. The year 1835 is but a landmark 
in the Harvard manuscript, since it was at 
that time or somewhat before that time that 
its five component parts were brought together 
in a little volume by the “ early owner,” who 
may well have been an editor of the second 
edition of the “Animaux sans Vertbbres.” 
If, moreover, my good friend M. Landrieu had 
interpreted the Naturalist paper carefully, he 
might have discovered that I have given the 
probable dates of various parts of the Har- 
vard manuscript as prior to 1818, “the year 
in which Lamarck’s eyes failed him ” So, 
after all, M. Landrieu’s estimate of the date 
of those manuscripts and my own do not dif- 
fer widely. He gives the dates between 1810 
and 1820— thus he is even less conservative 
than myself, for he assumes that Lamarck 
may have continued to write his papers pro- 
prta manu even after his eyesight failed. 

Basiiforu Dean 

SPECIAL ARTICLES 

THE IHmsarBREN’CE OF THE REPLECTKP DIPFRAOTED- 
AND THE DIFPRAnTED REFLECTED RAPS OF A 
MANE TRANSPARENT ORATINB, AND ON 
AN INTERFEROMETER 

If parallel light, falling on the front face 
of a tranaparent plane grating, is ohsorvod 
through a telescope after reflection from a 
rear parallel face the spectrum is frequently 
found to be intersected by strong vertical 
interference bands. Almost any type of 
grating will .suffice, including the admirable 
rcpUcaa now available, like those of Mr. Ives. 
Til the latter cose one would be inclined to 
refer the phenomenon to the film and give 
it no further consideration. On closer inspec- 
tion, however, it appears that the strongest 
fringes certainly have a different origin and’ 
depend essentially on the reflecting face be- 
hind the grating, If, for instance, this face 
is blurred by attaohing a piece of rough wet 
paper, or by pasting the face of a prism upon 
it with water, so as to remove most of the- 
reflected light, the fringes all but disappear. 
If a metal mirror is forced against the rear- 
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glaw fao9 whereby a half wave-lensfth ia lost 

at the mirror but not at the glass face in con- 

tact, the fringes are impaired, making a 
rather interesting experiment. With homo- 
geneous light the fringes of the film itself ap- 
pear to the naked eye, as they are usually very 
large by comparison. 

Granting that the fringes in question de- 
pend upon the reflecting surface behind the 
grating, they must move if the distanqe be- 
tween them is varied. Consequently a phe- 
nomenon so easily produced and controlled is 
of much greater interest in relation to micro- 
metric measurements than at first appears and 
we have for this reason given it detailed 
treatment. It has the great advantage of not 
needing monochromatic light, of being ap- 
plicable for any wave-length whatever and of 
admitting of the measurement of small hori- 
sontsl angles. 

When the phenomenon as a whole is care- 
fully studied it is found to be multiple in 
character. In each order of spectrum there 
are different groups of fringes of different 
angular sizes and usually in very different 
focal planes. Some of these are associated 
with parallel light, others with divergent or 
convergent light, so that a telescope is essen- 
tial to bring out the successive groups in their 
entirety. At any deviation the diffracted 
light is necessarily monochromatic; but the 
fringes need not and rarely do appear in focus 
with the solar spectrum. If the dit of the 
spectroscope is purposely slightly inclined to 
the lines of the grating, certain of the fringes 
may appear inclined in one way and others 
in the opposite way, producing a cross pattern 
like a pantograph. The reason for this ap- 
pears in the equations, 

In any ease the final evidence i? given when 
the reflecting face behind the grating is mov- 
able parallel to it. The principal fringes of 
the interferometer so obtained are subject to 
the equation (air space e, wave-length A, angle 
of incidence «, of diffraction d'), 

J. = X/2(«)aS'-cos .), 

and it is therefore less unique as an absolute 
instrument than Michelson’a classio apparatus 


or the device of Fabry and Perot. Its saui- 
tiveness jier fringe depends essentially upon 
the angle of incidence and diffraction and it 
admits of but 1 cm. (about) of air space be- 
twoen grating face and mirror before the 
fringes become too fine to bo available. But 
on the other hand, it does not require mono- 
chromatio light (a Welsbach burner suffices), 
it does not require optical plate glass, it is 
sufficient to use but a square centimeter of 
grating film, and it admits of very easy 
manipulation, for painstaking adjustments as 
to normality, etc., are superfluous. In fact, all 
that is needed ia to put the sodium lines in 
the spectrum reflected from the grating and 
from the mirror into coincidence both hori- 
zontally and vertically with the usual three 
adjustment screws on grating and mirror. 
Naturally sunlight is hero desirable. There- 
upon the fringes will usually appear and may 
be sharply adjusted on a second trial at once. 

When the air apace is small, coarse and fine 
fringes (fluted fringes) are simultaneously in 
focus, one of which may be used as a coarse 
adjustment on the other. Finally the sensi- 
tiveness per fringe to be obtained is easily a 
length of one half wave-length in the fine 
fringes and one wave-length in the coarse 
fringes, though the latter may also be in- 
creased almost to the limit of the former. 

C. Baaus, 

M. Baacs 

Bbowk Univraarrv, 

PBormiKcx, K. I 

THE EFFECT OF ASPHYXIA ON THE POPIL* 

In a recent communication to the Society 
for Experimental Biology and Medicine (p. 
49, December 18, 1908) Dr. John Auer stated 
that the “ Myotic effect of asphyxia in frogs 
is interesting, as asphyxia in mammals pro- 
duces chiefly dilatation.” We were surprised 
at this statement, as we had a different impres- 
sion from having observed the pupils of vari- 
ous animals during asphyxia. As such ob- 
servations are usually recorded we examined 
our protocols, and finding our impression con- 
‘From ths physlologieal laboratories of Wash- 
ington and Pittsburgh universities. 




we find but mention of the phenomena 
in current physiological treatises we have had 
the opportunity to examine.' We have ex- 
hausted the available original sources at our 
command and very little has been found. We 
have the impression that very thorough oh- 
servations have long sineo been made and re- 
corded, but in view of the above conditions we 
feel justified in recording briefly our obaerva- 
tions in order to recall attention to the phe- 
nomena. We may add that we hope to more 
thoroughly exhaust the literature as oppor- 
tunity affords, and if it then seems desirable, 
to publish OUT results in greater detail. 

Our data show that in all animals observed, 
only momentary or no dilatation of the pupila 


mala or in excised eyes. 

C. C. Quthme, 
F. V. Guthbie, 

A. H. ErAH 

THE AlfgS/OAV ASSOCIATIOS FOR THE 
AmAHOEmUT OF SOlEIfOE 
BECTlOy D 

PaoFiTiNO by the experience of former meetings 
and in accordance with the actions of the eouneil 
and aeetion at the Baltimore meeting, the chair- 
man and secretaiy of Section D, in arranging the 
program for the Beaten meeting, bad in mind. In 
addition to the accommodation of papers volun- 
teered by the members at large, a program, to be 
covered in a small number of sessions and in the 






tlon for Um AdTtneemeBt of Sdenoe," 0. 
tin, Boston, Msm. 

le DmlojnBsnt Of th* Modern Textile MOI,” 
H. Woodbury, Boston, Maes. 

IS Present SUtus of ierlal Narlgatfon," • 
■ Published In full, Soisnoii, February, 1910. 

' To be published In full In Soinnca. 


of Carbonic Aoid from the Blood in the Lung," 

“The Action of Certain Bubstanoea on the 
Baspiratory Outer," A. B. Loevenhart (with W. 
E. Ototn). 

“ Some Beaetlons of Lipase of Human Pancre- 
atic duloe,” E. 0. Bradley. 














SCIENCE 



SOCIETIES 


A.0ADEMIE8 







400 


SCIEKCE 






SCIENCE 


Feidat, Makoh 18, 1810 


OOh'TKNTS 

The Proiiem ai the Attielanl Frofeuor 

PHOTOSOE Guido H. Ma»i 401 

The Pateoniologte OarrtUtiim. through the 

Baohe Fund 407 

The tutmatmuH Ammoan Conprew o/ 

IteSMue and Hygiene 400 

The Blunheth Thompim Soienoe Fund. PRo- 
nsasoa Obabus S. Minor 400 


Seientiflo Hotel and Heu* 400 

Videenity and Sdaeational Heuu 413 


» ami Oorreipondenee ; — 

Thi Carnegie Foundation for the ddoanee- 
mint of Teachmg: Piorasgo* Aithoi O. 
tiovEJOT. The Horvmd " Ueteorite” a 
Fraud; Do. Fiakk W. Veoi. The ft or. 
vood Meteorite it): Dl. G F. Taxiohuh 414 


yuolaltont 

Anof*«r Sou Cate 410 

Beientifio Boohe;— 

SuIIor’t Rmearehes on Fungi; Pionssoi 
Oxo. F. ATKinson. Charlee Darwin and 
the Ongm of Bpeoiei; Paornwn H. W 


Speoiol Artwl«;— 

The BarUeit Deioription of mnothera 
Lamanletana: Do. R. R, Gat®8. Ophidian 
Hotel at Thompion’i MtlU, Horth Oeorgia; 
H. A. Allard. On Ohangei of dtmoipherie 
Preuure in Horth imeHoa; Herrtk Arc- 


OoOtgiati Initruouon; Profrrbor Edward L. 
THORSDure 4SS 


Hotel on Entomology; Db. KTathah Barks 432 
}!he Botanioal Society of America; Dr. Oxoisr 


t^cietin ai 

The Philoiophiettl Society of Waihington; 

R. 1. Faris. The NewTorh Academy of 
Baiencu, Bedim of Biology; L. HOBSAXor OB 



TUB PHOBLEU OF THE ASSISTANT 
PROFESSOR 


Thebb has been for some years a grow- 
ing: appreeiation among educational inati- 
tutiona of the fact that their problems are 
not entirely individual, but present many 
aspects in common, and that much good 
may come from joint effort toward their 
solution. The very existence of this asso- 
ciation sufficiently demonstratee this fact, 
and also amply justifies the aim of this 
paper. The topic offers material for a 
volume; the limitations of space and time 
for preparation have made the task of pres- 
entation chiefly one of selection and man- 
ner. The prime effort has been directed 
toward stating the problem of the as- 
sistant professor in concrete terms, and the 
method adopted may be likened to that of 
composite photography. Its limitations 
are obvious, but it has the advantage of 
focusing well on the main features, while 
enabling one to treat individual data with- 
out danger of personal identification. 

A questionaire (Appendix A) was pre- 
pared and sent out to approximately 250 
of the men holding the rank of assistant 
professor in the 22 institutions r^resented 
in this assooiation. When replies had been 
received to about one half (120) of these, 
the writer felt forced to begin his work of 
compilation, in order that in the time at 
his disposal he might complete the colla- 
tion, and have a definite result to present 
in this paper. Replies have continued, but 
they run just about the same as those here 
considered, and in no manner call for any 
essential modification of the general re- 
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suits. Casting out replies of those whose 
service was but for part time and special 
in land (chiefly those holding clinical posi- 
tions with nominal salaries and slight ad- 
ministrative connection), there remained 
112 replies from 20 institutions. The 
initial step was to tabulate the answers to 
the first 17 questions, and from that tabu- 
lation the following results were compiled. 
The first point is that of the present age of 
the men replying. Table I. gives the re- 
sult; 


men temporarily occupying the rank on 
their march toward full professorship. If 
this point be well taken— and the writer 
fully believes it so to be— an entire read- 
justment of attitude toward the assistant 
professor is due Compensation based 
upon the old conception will be found in- 
adequate, and old forms of faculty or- 
ganization and departmental administra- 
tion will be found unduly repressive and 
subordinating toward amply tried and ex- 
perienced men. 


Prtttnt jLgc of Amatant Profeuon 
(Two Replies Blank) 

Age 2fi 26 27 2B 29 30 31 32 33 34 33 36 37 33 39 40 41 42 43 44 46 46 47 48 49 31 38 
Number 1016648686 10 10 46471662261 1211 

Oroup 1 Group 2 

36 median age. 62 under, 48 over. 24.6 per cent of total. 

Average age, 36.8 year*. 

Age at Appointment at Aeeletant Profetior 
(Tire Replies, Age not Given) 

Age 23 24 26 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 47 

Number 2 4 1 8 12 9 10 8 10 10 6 6 7 4 2 1 1 1 1 2 1 2 1 


Average age i 


62 under, 46 over. 

; appointment, 31.26 yi 


The average age is 36.8 years; 36 may, 
also be considered the median age, as 62 of 
the men were under this age, while 58 were 
36 years or older. Two did not state their 
age. Just here I wish to call attention to 
evidence offered by this table on an im- 
portant point. The men fall into two main 
groups, one under 40 and one over 40. 
The existence of this second group (24.6 
per cent, of the total) with ages running 
from 40 to 58, points decidedly toward the 
existence of a class of permanent assistant 
professors. This is an important matter, 
and must seriously modify the prevailing 
view that assistant professors are young 


Bearing further on this point of age is 
Table II., which shows the age at which 
these men attained assistant professorship. 

The average age of appointmq^nt ia 31.25 
years. 3J is al^ the median age, 62 being 
iqipointed at an earlier age than this and 
55 at this or a later one. In considering 
some of the subsequent facts, it may be 
well to bear in mind that the years from 
31 to 87 may properly be regarded as 
the cream of a man’s life. “Who is not 
at twenty, does not at thirty, has not at 
forty, never will be, do, or have. ’ ' 

The average time spent in collegiate or j 
graduate study has been 6.9 years. Seven- 
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teen men (15 per cent) hold the degree of 
bachelor only ; 28 (25 per cent.) hold none 
above master; while 65 (68 per cent.) hold 
that of doctor. Two only, whose work is in 
a special branch of technology, hold no 
degree. 

6,2.5 per cent, received assistance in pur- 
suing their studies, in the form of scholar- 
ships, fellowships, teaching fellowships, as- 
aistantships, student mstructorships, etc. 
The amount varied from a single year’s 
free tuition to a net equivalent of $2,000. 
No average can be struck of these or of 
their financial value 36.5 per cent, re- 
ceived no such aid. 53.5 per cent, incurred 
no indebtedness for their education. 
46.5 per cent, did incur such indebtedness, 
the average amount being $885. Of those 
who incurred this indebtedness, 82 per 
cent, have discharged it. The average sum 
was $800, and the average time required 
was 3.6 years The remaining 18 per cent., 
whose debt sverage $1,261, have not yet 
succeeded in paying it off, although in 
aome cases it has been running aix, eight 
and even ten years. The depressing nature 
of such a burden need not he dwelt upon. 

With the facts before him which these 
replies have brought, the writer is deeply 
impressed by the deplorable effect of the 
system of sohoUrships, etc., which do not 
entirely support the recipient, hut act as 
bait and encourage him to go on with grad- 
uate study, while piling up an indebtedness 
which, under prevailing conditions, will 
ride his shoulders like a veritable old man 
of the sea. It is a good -way to break 
hearts. 

These histories disclose the fact that it is 
a pretty serious matter for a man to go 
even $1,000 into debt in order to enter the 
career of university teaching. The ma/mp- 
ttlofion of fellowships for the purpose of 
"building up a strong (i. s., large) gradu- 
ate department” lies dangerously near the 


immoral; and this is doubly true when the 
fellowship carries with it burdensome 
teaching duties which make of it but a 
disguised, underpaid instructorahip. This 
is making one hand wash the other in a 
way worthy of financial wizards. Nor can 
the practise of some professors of looking 
upon “their” fellows as a sort of intellee- 
tual valets, be too strongly condemned. A 
genuine fellowship will carry sufficient 
stipend to bear the entire burden of the 
recipient’s cost of living on a modest scale, 
leave his time wholly free for his studies, 
and will take its sole return in deferred 
service to be rendered to society at large. 

We next come to the question of the pro- 
fessorial experience of these men. The total 
teaching service in all ranks averages 10,3 
years Nine years is the medium period, 
just half having served a shorter time, and 
the other half a longer time than this. On 
the average they have served 5j years in 
the rank of assistant professor; 5 years is 
also about the median period, 53 per cent, 
having served a shorter term and 47 per 
cent. 5 years or more. Twelve per cent, have 
held the rank for ten years or more. This 
service is shown in Table III. 

TABU m 

toora of Htrvim at Aitistant Proftuor 
I One Bsply Lacking) 

Yeue 1 Z 3 4 6 S 7 8 9 lOU 12181830 
NnmtMir II 20 17 10 14 8 7 7 8 4 1 S 1 1 1 

68 63 

under 6 years. 5 yeara or over. 

Of the 112, 83 ( 74 per cent.) are mar- 
ried and 29 (26 per cent.) are unmarried. 
Table IV. shows the nuniber and distribu- 
tion of children in this group of men. No 
comment, beyond a reminder that the aver- 
age age of these men is 36.8 years, is neces- 
sary. 

The present average salary is $1,790. 
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Number heTing fl children, 1 d 

Number hnving 7 children, 1 7 

83 117 

117/83 = 1.4 to the family of each married. 


The median salary is $1,800, 21.5 per cent 
receiving just this sum, 46 per cent re- 
ceiving less and 33.5 per cent. more. The 
average salary for the entire 10.3 yearn of 
teaching service is $1,325. (An interest- 
ing check on this is the writer’s average of 
$1,328.15 for his first nine years of service, 
reported in the Atlantic Monthly, May, 
1905.) 

Now let us focus these facts into our 
composite representative man. At the age 
of 26 or 27, after seven years of collegiate 
and graduate study, involving not wily 
considerable outlay but also the important 
item of the foregoing of earning during 
this period, he is the proud possessor of 
his Ph.D. and is ready to enter his pro- 
fession. The next five years he spends as 
instructor. In his thirty-second year he ' 
reaches an assistant professorship. He is 
now in his thirty-seventh year, having been 
an assistant professor for five years. Hie 
average salary for the ten years has been 
$1,325, which compares favorably with that 
of the good mechanic, but scarcely with that 
of men in those trained professions re- 
quiring equally arduous and expensive 
preparation. At thirty-seven he is mar- 
ried, has one child, and a salary of $1,800. 
These are men in twenty of the leading 
universities, located for the greater part in 
or near the larger cities 1 

An average salary of $1,325 for the 


years of a man’s life between 27 and 37 is 
scarcely one to favor a broadening contact 
with life, the purchase of books, travel, as- 
sociation with cultivated men outside of 
academic ranks, etc The most that can be 
said 18 that it may sufllce for an unmarried 
man with no one dependent upon him. 
But three fourths of these men are mar- 
ried. Says one of these ; “ Previous to mar- 
riage my salary was suflSeient to keep me 
comfortably. Since marriage, in spite of 
keeping boarders, I have fallen behind.”’ 

It IB therefore not at all astonishing to 
find that 80 per cent have supplemented 
their salary with income from outside 
sources. No complete average can be 
struck, as the replies included such an- 
swers as “to a considerable extent,” etc. 
The amount when stated (as it was in 75 
cases) varied from a sum of $15 total to 
an independent annual income of $10,000 
and averaged 28.7 per cent, of the salary. 
Omitting two exceptionally high cases, it 
was about 25 per cent. 

The necessity to supplement the salary 
with outside income is evident from the 
fact that eight men report themselves 
running behind even on total income, 
while practising strictest economy. Light 
‘Compare President Eliot. “He ehould receive 
[on appointment] lui auiatant proleieor a salary 
which will enable him to support a wife and two 
or three children comfortably, but without Inx- 
uriee or coitiy pleaeuree. It ie well to have the 
appointment of ahsislant profeaeor given for a 
fixed term of yeare, ae, for example, five. If, at 
the end of hie flrat term ae aeeietant profeaeor, 
a eecond appointment with the aamc title be given, 
a moderate advance of aalary ehould accompany 
the eeoond appointment. By the time the end ot 
a eeoond term ae aeaietant profeieor ie reached, 
the candidate for further employment in the 
univeralty will be approaching forty yeare of age, 
and ie ready for a full profeeaoTihip ” ("Uni- 
vanity Admlnietration,” p. 13). The age of ap- 
polntmnt averagea 31.83 yeare. Two five-year 
term# bring him to 41.86. 
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is thrown on the question, and on that of 
standard of liTing, by the following replies 
to the query whether the total income was 
sufficient, or whether they were running 
behind. The answers are here set down 
exactly in order of the tabulation. “Eun- 
nmg even, with aid of fortunate real-es- 
tate venture on borrowed capitaL Pelt 
forced to do this.” “Salary alone would 
not suffice to cover expenses of bving with 
any manner of comfort.” “Sufficient” 
^(has private capital). “I keep even, but 
eould not do it on my salary.” “Can, 
barely make both ends meet now” (in debt 
$1,000). “Ends compelled to meet under 
present method of living.” “When debt 
incurred for study is paid, I think my in- 
come will do a little better than make both 
ends meet.” (It would be cruel to shatter 
the hope. This is a young man, recently 
married, no children.) “Sufficient” (un- 
married, supplements salary 25 per cent.). 
“Annual saving $500 on close living" 
(supplements salary 12 per cent.). "Must 
depend on outside sonroes.” “Total just 
sufficient" (married, three children, sal- 
ary $2,400). “Sufficient” (recently mar- 
ried ) . “Have bad to earn outside to make 
income equal expenses.” “Barely suffi- 
cient" (married, no children). “Running 
behind, $1,000 insurance recently aban- 
doned, from inability to meet premiums” 
(married, two children, net indebtedness 
$1,094.70). “Just even with aid from 
other sources.” “If I can keep expenses 
practically stationary, expect to pay debts 
in seven to ten years” (present indebted- 
ness $2,058.60). “Both endi meet” (mar- 
ried, no children). “Have kept even, 
owing to remarkable freedom from sick- 
ness in family and to consistent self-sac- 
rifice on the part of my wife.” “It is 
against my principles to run behind, but 
neitiier can I get ahead tm present salary 
($1,350) or furnish necessaiy books and 


equipment to make my time count as it 
should.” “Barely sufficient” (married, 
no children). “Can now make ends meet 
with difficulty. ” “Running behind a lit- 
tle” (presentindebtedness $2,500). “Since 
marriage I have fallen behind.” “Am 
making both ends meet, but it costs self- 
denial in buying books, etc.” (married, no 
children, salary $1,200). “Salary would 

not support even my small family in 

— . Saved a little when I wasn't 

teaching. ” And about forty more replies 

To complete the picture of the present 
financial status of these men; Seventeen 
men show au average net indebtedness of 
$1,019. The details are given in Table V. 


TaMc of Indebtedness 



Forty-three men show an average saving 
from salary of $1,766. The details are 
shown in Table VI. ( From this table have 
been omitted two eases reported of saving 
from businesB ventures— one of $15,000 
and one of $30,000.) 

.The remaining 52 report themselves as 
just even or make ito comment. If we sub- 
’Ptnnta. 
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Savmgi from Salary 



tract the reported total deficit from the 
reported total saving from salary and 
divide by 112, the number of replies re- 
ceived, the average net saving per man for 
10.3 years teaching service is $559. 

Twenty-five carry no life insurance, 86 
carry an average of $4,831, With a grim 

‘Not a college graduate. 

‘Salary, $4,000 

'Salary, $2,!60. Supplemental, 30 per cent. 


hnmor, one man who carries $6,000 insur- 
ance comments: “I seem to be worth more 
dead than alive. ” Nine report accident in- 
surance in addition, an average of $4,445. 

The table of savings from salary is 
scarcely leas significant than that of defi- 
cits. Surely no demonstration is needed 
that the present scale of salaries in this 
rank is only sufficient to provide a modest 
living for a single man. Remember that 
the average salaiy during the ten years of 
service has been but $1,325, and the pres- 
ent salary for men of 37 years of age aver- 
ages $1,800. The married men must sup- 
plement their income as best they may to 
make both ends meet— the salaries are in- 
sufficient to do it, on the scale of living 
demanded of them by their position and 
training. 

Such divided efforts can not fail to af- 
fect not merely their further develop- 
ment, but their continuing efficiency. This 
problem of salaries is grave, and the possi- 
bility of readjustment worthy of most 
serious consideration by the administra- 
tive authorities. Particular attention may 
be called to the need for special considera- 
tion of those men in this rank who have 
passed their fortieth year— the possibly ex- 
isting class of permanent assistant pro- 
fessors. 

The rapid increase in the cost of living, 
in the past twenty years, has made the situ- 
ation acute; for there has been no general 
increase ‘of salaries commensurate with 
this, and as a consequence these men find 
themselves driven to a lower and lower 
standard of living. This is a grave menace 
to the efficiency of the institutions both 
present and future, for it must not be for- 
gotten that the higher ranks must be re- 
cruited from time to time from men whose 
development has necessarily been limited 
by the conditions surrounding this rank. 

StAWoBo Usivtsamr Gumo H. Mabx 
(T o it oonMnued) 
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THE PiLBOETOWOtO OORRBLATIOE 
THROVOH THE BiCHB PVED 
Is 1908 the National Academy of Bcienoes 
appointed a committee on camperatire re- 
search in paleontological correlation with 
power to add foreign and American asBOciatea 
to their number. The committee was divided 
into vertebrate and invertebrate aectiona. The 
vertebrate section organized with tho follow- 
ing members : Professor H. F. Osborn, of Co- 
lumbia University and the U. S. Geological 
Survey, chairman; Professors Scott, of 
Princeton University; DoBo, of Brussels Uni- 
versity; Depcrdt, of logons University; Fraas, 
of Stuttgart University; Koken, of Tiibingon 
University: von Huene, of Tubingen Univer- 
sity; Williston, of the University of Chicago. 
Associated for special subjects : Professor J. 0. 
Merriam, of the University of California; Dr. 
E. Broom, of Victoria College, SteBenbosch; 
Dr. Santiago Both, of La Plata, Argentina; 
Dr, W. D. Matthew, of the American Museum 
of Natural Histoiy, secretary. 

The trustees of tlic Bache Fund of the Na- 
tional Academy of Sciences through Professor 
Charles S. Minot, secretary, appropriated $900 
for the work of the committee during the year 
1908, and recently made a second appropria- 
tion of $800 for the year 1910. Tho fund is 
used partly to defray the expenses of corre- 
spondence, chiefly to direct investigation and 
secure special reports from various members 
of the committee and others. 

The council of the New York Academy of 
Sciences in 1909 generously offered to co- 
operate with this research by the publication 
of the series of bulletins reporting progress. 
These buBetins are partly published and Blus- 
trated with the aid of the Bache Fund. They 
are as follows: BuBetin No. 1, “Plan and 
Scope,” by Henry Fairfield Osbdm and W. D. 
Matthew; BuBetin No, 2, "Fossil Vertebratee 
of Belgium,” by Louis Dollo, translated by W. 
D. Matthew; Bulletin No. 8, “Patagonia and 
the Pampean Formation,” review of correla- 
tion of Santiago Both, with lists of dharacter- 
istic species and provisional systematic refer- 
ences, by W. D, Matthew. 

„ The chairman of the committee hat devoted 


his entire time (1909) to the preparation of a 
book entitled “ The Age of Mammals,” in 
which the results of his researches upon the 
correlation of the Tertiary and Quaternary 
periods, and the development and succession 
of mammalian faunas during the Cffinoioic 
are sot forth more fully and completely than 
in previous publications, and with as broad 
and popular a treatment as the subject per- 

Tho secretary has prepared a series of faunal 
lists of the Tertiary mammals of North Amer- 
ica, on the lines laid out m the preliminary 
buBotin entitled “Plan and Scope" (p. 45). 
Tho object of these elaborate and extended 
lists is to enable correlators to “ get behind the 
record,” to enable them to critically consider 
each faunal list, to estimate the weight of evi- 
dence afforded by each species listed. In such 
an estimate the exact level and locality, the 
authority and date of description, the perfec- 
tion or imperfection of the types, their loca- 
tion (to facilitate reexamination) are always 
essential factors; and such other data as may 
seem of value are given in the annotations. 
Mere lists of species without such data behind 
them are apt to be confusing and misleading. 
The results attained in correlations based 
upon bare lists of species are almost always a 
summary or average of discordant data. The 
best that can be hoped for will be that it wiB 
be a fair average; and where a preconceived 
bias exists on the part of the workers in a par- 
ticular region, it will often be so manifestly 
incorrect that the results are generally rejected, 
and the entire subject of correlation discred- 
ited by them. Discordance in the evidence we 
take to be a proof that there is somewhere an 
error. The publication of these lists with 
complete data as to each species recorded, and 
with sections, lists of principal publications 
and annotation of various kinds, will assist, it 
is hoped, in locating and eliminating such 

Dr. Matthew has also in preparation lists of 
all the American vertebrate faun®, with such 
data as could be readily obtained. These are 
now completed down to the year 1900, They 
wBl be submitted to the several authorities in 





oorreUtion of formations in which fossil 
vertebrates are found. Important additions to 
the evidence as to the position of the Ueaozoic 
and Ctenozoic formations of the Argentine by 
Ameghino, Both, Scott, Ortmann, Hatcher 
and Sinclair have in recMit years advanced 
this difficult problem a long way toward solu- 
tion, The recent work of J. C. Iderriam in 
California, Oregon and Nevada has been of 
the highest quality and groat importance in 
correlation of the Pacific slope and other sec- 
tions of this continent. Von Huene’s investi- 
gations in the European Triaasic, Broom’s 
studies upon the South African Permian and 
Mesozoic, have already gone far toward clear- 
ing up these great problems in correlation. 
These are cited but as examples of the spirit 
of thorough, exact and progressive method in 
which many investigators are carrying on the 
work, each in his special province. 

Correlation of more or lees importance is 
contained in the series of papers published 
within the last year by Osborn, Matthew, 
Douglass, von Iluene, Knowlton and Broom. 

During the coming year the secretary of the 
committee will devote himself to the prepara- 
tion of correlation lists for the North Ameri- 
can Tertiary and for the North American 
pre-Tertiary. Data will be prepared for the 
North American Cretaoeoua and Cretaceous- 
Eocene contact by Osborn and Brown. The 
committee has promised also s number of 
American and foreign pre- Tertiary faunal cor- 
relations by members snd associates. 

Inquiries should be addressed to W. D. 
Matthew, American Museum of Nstoial His- 
tory, New York. 


there has been appointed by the president of 
the congress. Dr. Eliseo Canton, and the Min- 
ister of the Argentine Republic at Washing- 
ton, a committee of propaganda, of which Dr. 
ChMies H. Frazier (Philadelphia, Pa.) is 
chairman and Dr. Alfred Reginald Allen 
(Philadelphia. Pa.) is secretary. 

The congress has been divided into nine 
sections, each section lieing represented in the 
United States by its chairman in this com- 
mittee of propaganda as follows: 

Section 1— Biological and Fundamental Matters, 
Dr. W. H. Howell, chairman, Baltimore, Md. 
Section 2 — ^Medicine and its Clinics, Dr, Qeoige 
Dock, chaliroan, Mew Orleans, la. 

Section 3— Surgery and its Clinics, Dr. John M. 

T. Finney, chairman, Baltimore, Md. 

Section 4-PubUc Hygiene, Dr. Alenander C. Ab- 
bott, chairman, Philadelphia, Pa. 

Section 6— Pharmacy and Chamlatry, Dr. David 
h. HdeaU, chairman, FhiladelphU, Fa. 
Section 6— Sanitary Technology, Dr. W. P. Mason, 
chairman, Troy, N. Y. 

Section 7— Veterinary Police, Dr. Samuel H. Gil- 
liland, chairman. Marietta, Pa. 

Section 8— Dental Pathology, Dr. George V. I. 

Brown, ohainnan, Milwaukee, Wie. 

Section g— .Bihibition of Hygiene, Dr. Alexander 
O. Abbott, ebairman, Philadelphia, Pa. 

It will not be necenory for one contributing 
a paper or exhibit to the congress to he 
preeeut in pereon. Arrangements will be 
made to have contributions suitably presented 
in the absence of the author. The offloial 
languages of the congress will be Spanish and 
English. Members of the following prefes- 
eions an eligible to present papers or eahibits: 
Medicine, pharmacy, chemiatry, dentistry, vet- 
erinary medicine, engineering snd ar^teo- 
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Papers may be sent direct to the chairman 
of the particular section for which they are 
intended, or to Dr. Alfred Beginald Allan, 
Secretary, 111 South 2lBt Street, Philadel- 
phia, Pa. 


TBE ELIZAUETU TUnUPSOV BCIEKCB FUSB 

The thirty-fifth meeting of the board of 
trustees was held in Boston, Mass., on Feb- 
ruary 2, 1910. 

The following officers wore elected : 

fVcsiicKl— Edward C. Pickering 

Treasurer — Cliarlps S llackemafin 

Seoretary — Charles S. Minot. 

Xbc secretary stated that during the past 
year no reports had been received from the 
following lioldcrs of grants: 22, 27, E. Hart- 
wig; 107, M. W. Travers; 117, E. Salkowski 
and C. Neubcrg; 12.7, E. C. Jeffrey; 131, P. 
W. Thyng; 184. 0. L. Alsberg. 

The reports received from the following 
holders of grants were accepted as reiiorta of 
progress: 08, J, Weiniirl; 109, A. Nicolas; 
111, E. Hurthle; 119, J. P. McMurrich; 121, 
E. Debiernc; 124, P. Bachmetjew; 183, J. F. 
Shepard; 136, H. Z. Kip; 187, C. H. Eigen- 
mann; 188, Mme. P. Safarik; 140, K. Onthe; 
141, J. P, Patterson; 142, W. J. Hale; 144, Q. 
A. Hulatt; 146, K. Nussbaum; 147, J. HiiUer; 
148, 0. C, Nutting; 149, P. A. Guye; 162, W. 
D. Hoyt; 164, J. P. Mnnson. 

It was voted to close the accounts of the fol- 
lowing grants: 186, A. Negri; 139, J. Koen- 
igsberger; 145, J, de Kowalski; 161, 0. von 
Fiirth; 163, W. Doberck, and to close upon re- 
ceipt of publications the account of grant 148, 
awarded to Professor E. W. Wood. 

The secretary stated that a fifth publica- 
tion had been received from Professor E. 
Wiedemann, acknowledging thf aid obtained 
through grant 127. 

The trustees greatly regretted to be ob- 
liged to decline several applications which 
were highly deserving of aid. 

It was voted to make the following now 
grants; 

186. 1300 to Dr. H. P, HoUnagel. Berlin, 
Germany, for a redetermination of the longer 
wave-lengths in the extreme infra-red por- 


tion of the spectrum, by an interferometer 
method. 

186. $100 to Professor E. Thaxter, Cam- 
bridge, Mass,, for further studies on the 
Laboulbeniaceic. 

157. $100 to Dr. L. Mercier, Nancy, 
France, to study the bacteria living sym- 
biotically within various invertebrutca 

168. $50 to Profe».sor H. V. Nciil, Gales- 
burg, m., for a study of nerve histogenesis in 
Squalut acanthiaa. 

169. $100 to Dr. B. M. Davis, Cambridge, 
Maas., for cytological and gcnctical studies on 
native species of Oenothera 

160. $50 to Dr. L. J. llcinlereoii, Boston, 
Mass., for a research upon the use as indica- 
tors of aromatic nitro compounds which con- 
tain phenolic hydroxyl groups, or amino 
groups, or carboxyl groups. 

ICl. $100 to Professor 0. von Fiirth, 
Vienna, Austria, for furtlier studies on in- 
ternal secretion. Charles S. Minot, 
Becreiary 

SCIBNTIFta EOTES AND NEWS 

Invitations for the centennial celebration 
of the Hniversity of Berlin, to be heiil in 
October of this year, have been sent to the 
visiting professors who have represented Har- 
vard University and Columbia University at 
the University of Berlin. These include Pro- 
fessors Theodore W. Ricbiirds and W. M. 
Davis, of Harvard University. 

The official delegation from the Geological 
Society of America to the eleventh Interna- 
tional Geological Congress to be held at Stock- 
holm, Sweden, in August of this year has been 
constituted as follows; Arnold Hague, Se.D., 
U. S. Geological Survey, president of the 
Geological Society of America; Charles R. 
Van Hiso, LL.D., University of Wisconsin; 
James F. Kemp, professor of geology, Colum- 
bia University ; Frank D. Adams, D.So., dean 
of the faculty of applied science, McGill Uni- 
versity, and Edmund Otis Hovey, Ph.D., cura- 
tor of geology and invertebrate paleontology, 
Amerioan Museum i)f Natural History. 

Pboiwsoi Htran D. Reed haa been ap- 
pointed delegate from Cornell University to 
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the eighth International Zoological Oongreas 
at Grata. 

Bib Viotob Horsley. F.R8., has been 
elected a foreign associate of the French 
Aoadetay of Medicine. 

The faculty of the Agricultural College of 
the University of Minnesota hae given a din- 
ner in honor of Dr. A. F. Woods, the new 
dean of the college. 

Professor W B. Greoory, of Tulane Uni- 
versity. has been elected president of the 
Louisiana Engineering Society. 

The British secretary of state for the col- 
onies has appointed Mr. W. D. Ellis, of the 
Colonial Office, to be a member of the advisory 
committee on medical and sanitary questions 
connected with the British colonies and pro- 
tectorates in Tropical Africa. 

At the lister Institute of Preventive Medi- 
cine, London, Mr. H. R. Dean and Dr. G. H. 
Macalister have been appointed assistant bac- 
teriologists and Dr. H. McLane, senior as- 
sistant in the biochemical department. 

Dr. W. F. Hume has been appointed director 
of the Geological Survey of Egypt. 

Dr. Walter Knoohe, of Berlin, has been 
appointed director of the newly established 
Meteorological and Geophysical Institute of 
Chili, and at the same time professor of meteor- 
ology m the University of Santiago. 

PiioFEasoB James H. Tuptc, of the Univer- 
sity of Chicago, is giving at the Johns Hop- 
kins University a course of ten lectures on 
modern problems of metaphysics and the the- 
ory of knowledge. 

M. Emil Boutroux, professor of philosophy 
at the Sorbonne, Paris, is now lecturing at 
Harvard University on the Hyde foundation. 

Da. H. £. Oramftoe, professor of Ecology 
at Barnard College, Columbia University, and 
curator of invertebrate zoology at the Amer- 
ican Museum of Natural History, lectured at 
Vassar College, on March 9, on “Exploring 
the Islands of the South Seas.” 

Fbofessor S. a. Mitchell, of Columbia 
University, on March 4 and 11, delivered lec- 
tures in Philadelphia on “Halley’s Comet.” 


Pbemdejit Charles R Vam Hibe, of the 
University of Wisconsin, is to deliver one of 
the principal addresses on the conservation of 
natural resources at the first Minnesota Con- 
servation and Agricultural Development Oon- 
e^, in St. Paul, Minn , March Ifi to 19. 

At the annual dinner of the Harvard 
Teachers’ Association, on March 12. addresses 
on " The American College ’’ were made by 
Professor J. McKeen Cattell, of Columbia 
University, and President A. Ross Hill, of the 
University of Missouri. 

Sir J. J. Thomson will give the evening 
discourse at the Royal Institution on March 
18, on the dynamics of a golf ball. 

We learn from the Geographical Journal 
that a monument to the French navigator, 
Bougainville, has been inaugurated, with ap- 
propriate formalities, at Papeete, on the island 
of Tahiti, which island he visited a few 
months after its discovery by the English 
navigator Wallis. The proposal for the erec- 
tion of the monument emanated from a French 
colonial official, a member of the Paris Geo- 
graphical Society, by which body it was taken 
up with entbusiasm. The bust erected at 
Papeete was in part a copy of that in the 
possession of the Paris Society, but portraits 
preserved in the navigator’s family were also 
utiliaed by the sculptor. The scheme received 
the support of the French government as well 
as of the municipality of Papeete, and the 
ceremoDy of inauguration was opened by a 
speech by M. Franpois, governor of French 
Oceania. Two French and two British war- 
ships were present, on the occasion. 

Da. J. A. Bergstrom, professor of pedagogy 
at Stanford University, previously professor 
of pedagogy and director of the psyohologioal 
laboratory at the University of Indiana, died 
on February 28, at the age of forty-two years. 

Da. Oharles F. Wheeler, botanical expert 
in the Bureau of Plant Industry, U. S. De- 
partment of Agriculture, formerly assistant 
botanist in the Michigan Agrioultural Ool- 
l6g$i died March 5, 1910, at the age of sixty- 
eight years. 
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Thk death is announced, at the age of 
thirty-three years, of Mr. J. F. Ferry, knovn 
as an ornithologist, who had been connected 
with the Field Museum of Natural History 
and the H. S. Biological Survey. 

Me. Edward Saunders, F.K.S., eminent for 
his contributions to systematic entomology, 
died on February 6, in his sixty-second year. 

M. Phillippe Thomas, known for his geo- 
logical work in northern Africa, has died at 
the age of sixty-seven years. 

Da Aetuue Bordier, professor of natural 
history at the medical school of Grenoble, has 
died at the age of sixty-nine years. 

The scientido societies and universities of 
Australia aro. as we have already noted, ta- 
king steps to arrange that the British Associa- 
tion for the Advancement of Science shall 
visit Australia in 1613 or 1614. An influen- 
tial deputation, at the head of which was Sir 
John Madden, chancellor of Melbourne Uni- 
versity, waited on the federal prime minister 
recently with a request for a federal guarantee 
up to the sum of £10,000. The prime minister 
is said to have expressed hie personal approval, 

A BILL has bean introduced in the Ohio 
senate to appropriate tl,000 to organise and 
equip a Pasteur Institute for the treatment of 
hydrophobia at the Ohio State University, 
Columbus, and to appropriate $1,000 annually 
for maintensnce. 

It is reported that Mr. Andrew Carnegie 
hat offered to give a prize of $3S,000 to the 
first student of the Carnegie School of Tech- 
nology, of Pittsburgh, who will construct an 
aeroplane satisfying certain conditions. 

The trustees of Mr. Otto Beit’s gift of 
£216,000 for the foundation apd endowment 
of medical research scholarships met on Feb- 
ruary 23, and awarded the first set of the fel- 
lowships. Nature states that seventy applica- 
tions were received— fifty-eight from England, 
three from Scotland, one from Ireland, one 
from Wales and seven from abroad. The fol- 
lowing fellows were elected, and were anthor- 
ised to proceed with the researches mentioned 


after their names: Mr. G. H. Drew, the zo- 
ological distribution of cancer and a syste- 
matic study of an experimental character on 
the mode of origin of neoplasms (tumors) ; Dr. 
F. W. Edridge-Green, various problems con- 
nected with vision and color-vision, especially 
in relation to the correct reading of signals on 
land and sea; Mr. E. Hindle, the morphology 
and treatment of protozoio blood parasites, 
especially SporocJucla duttani and trypano- 
somiasis (sleeping sickness); Dr. T. Lewis, the 
mechanism of irregularities of the heart; Dr. 
Q. 0. McKay Mathison, (a) the nervous con- 
trol of respiration and (h) the effect on res- 
piration of changes in the chemical composi- 
tion of the blood; (c) the mechanism of biliary 
secretion and its general effect in digestive 
processes; Dr. Otto May, clinical and experi- 
mental research on the lesions of peripheral 
nerves; Mr. £. Mellanby, the significance of 
the large excretion of creatin in cancer of the 
liver and its diminished excretion in cirrhosis 
of the liver, etc.; Dr. F. P. F. Ransom, the 
mode of action of caffeine, theobromine and 
allied substances on the muscular and nervous 
systems; Dr. S. Russ, the association of radio- 
activity with cancer; Dr. Ida Smedley, the 
processes involved in the formation of fat in 
the organism. The next election of fellows 
will be held about December 15 next. All in- 
quiries should be addressed to the honorary 
secretary, Beit Memorial Fellowships for Med- 
ical Beeearch, 85 Oiarges Street, Piccadilly, 
London, W. 

The second session of the Biological Station 
of the University of Michigan will begin July 
5 and continue for eight weeks, closing August 
26, 1910. The station is located on the shores 
of Douglas Lake, Cheboygan County, in north- 
ern Michigan, and is particularly well located 
for field and laboratory courses in zoology and 
botany. The work of the station is under the 
supervision of Professor Jacob Reighard, head 
of the department of zoology in the Univer- 
sity of Michigan, as director. The active staff 
will oonsiet of Dr. A. 8. Pearse, instructor in 
zoology in the University of Michigan and 
assistant director of the Biological Station; 
Assistant Professor Raymond J. Pool, of the 
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department of botany of the Fniveisity of 
Nebraska and director of the Nebraska State 
Botanical Survey; Mr. Norman H. Stewart 
and Miss Lucie Harmon, assistants in zoology 
in the University of Michigan; Mr. F. A. 
Loew, professor of science in Central College, 
Indiana, will act as assistant in botany. The 
courses of instruction will include: the natural 
history of invertebrate animals, field studies 
in vertebrate zoology, zoology for teachers, 
special work in research in zoology, first course 
in field and forest botany, mycology, sys- 
tematic botany of seed plants, advanced work 
in research in botany. 

A HEPOBT on the feldspar deposits of the 
United States, by E. S. Bastin, has just been 
published by the United States Geological 
Survey as its Bulletin 420. The feldspars are 
among the most widely distributed minerals 
and are constituents of nearly all rocks. The 
decomposition of feldspar has yielded a large 
part of the clay of the soil; also the mineral 
kaolin, an essential material for making fine 
pottery. Most of the commercially valuable 
feldspar now mined is obtained from rocks 
known as pegmatites, the commonest variety 
of which is essentially a very coarse granite. 
Feldspar is mined and ground for use mainly 
by potters, but a portion of the product ie 
used in the manufacture of emery and other 
abrasive wheels, to bind the abrading particles 
together, and small quantities are employed 
in making opalescent glass, scouring soaps, 
roofing material and poultry grit. Feldspars 
that are rich in potash are now the subject of 
experiments made to determine their value aa 
fertilizers. The principal feldspar quarries in 
the United States are in New England and the 
middle Atlantic states, aud the annual value 
of the product is now about half a million 
dollars. Mr. Bastin discusses the chemical 
and physical character of the feldspars, their 
geologic occurrence and origin, and the meth- 
ods of mining and milling, and describes in 
detail the deposits worked at the numerous 
quarries. 

Ths annual report for the year 1906 of the 
PbiloBophioal Institute of Canterbury, New 
Zealand, presented to the annual meeting held 


lost December, is abstracted in Nature, which 
states that daring the year the publication of 
the results of tlie expedition to the sub-Ant- 
arctie islands of New Zealand was steadily 

proceeded with under the editorship of Dr. 0. 

Chilton. The reports upon the work will con- 
sist of two quarto volumes of about 400 pages 
each, and will be illustrated with numerous 
plates (some colored), photographs and text- 
figures; they will be accompanied by a large 
colored map of the Antarctic and sub-Ant- 
arctic regions, showing the opcaii depths as 
ascertained by recent expeditions. Work in 
botany has been carried on by Dr, Cockayne 
during the past two years. Altliough a great 
deal has been done in the way of establishing 
sanctuaries and national parks in order that 
the native fauna may be preserved for all 
time, the importance of placing on record 
their present ecological condition con hardly 
be overestimated. It is hoped that at some 
early date the government may see its way to 
authorize Dr. Cockayne to proceed further 
with the botanical survey of the Dominion. 
Largely owing to the representations of the 
institute, combined with those of the Otago 
Institute, the position of the memorial to the 
late Sir James Hector has been made satiafao- 
toiy. Owing to the action of the government 
in granting a generous subsidy, ample funds 
will be at ths disposal of the committee for 
establishing a memorial that will be worthy of 
Sir James Hector’s long and distinguished 
service to the cause of science in New Zealand. 
Observations in connection with the Arthur’s 
Pass Tunnol were continued throughout the 
year. Temperature readings have been taken 
every ten chains 'and specimens oolleeted. 
Early last year a committee was formed for 
the purpose of investigating systematically 
the artesian system of Chrietehuroh and the 
neighborhood. The committee has held sev- 
eral meetings, and has taken preliminary steps 
for ascertaining the extent, depth and geolor 
ical relations of the water-bearing strata, end 
for the examination of phyeioal, ohemioal end 
biological propertiee of the water obtained 
from them. Two papers by Dr. Farr and Mr. D. 
fl' 13* Elorance, on the radium emanation oon** 
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tained in the artesian water and on the effect 

of the water as it comes direct from the wdl 

on trout and other fish, have already been laid 
before the institute. A committee waa ap- 
pointed to consider the Animals’ Protection 
Act, and to suggest amendments with tbs 
view of giring more effective protection to the 
native fauna of the Dominion. A conference 

was held with a eimilar committee appointed 

by the Canterbury Acclimatization Society, 

and a number of recommendations were made 
which received the approval of the council. 
It is intended to submit the proposals to other 
institutes for their consideration, and if they 
meet with approval to bring the matter under 
the notice of members of parliament and of 
the minister for internal affairs. It is hoped 
later to send a party to the Chatham Islands 
for purposes of scientific investigation. 

Is reclaiming the Great Valley of Cali- 
fornia the removal and control of mining 
dfibris in the rivers play a very important part. 
It it estimated that the bed of Tuba River 
alone contains three hundred million cubic 
yards of this dfibris. By these deposits the 
low-water stage of this stream was raised 15 
feet at Marysville between 1849 and 1881, and 
the stream bed near this place is now 18 feet 
above the level of the surrounding farm land, 
so that it has been necessary to build large 
dikes or levees along the river. For four 
years the United States Geological Survey has 
been studying this ddbris problem, as it has 
been called, and in connection with the study 
a hydraulic laboratory was built at the Uni- 
versity of Oalifomia, Berkeley, Cal., for the 
experimental investigation of the laws of 
transportation of sand and gravel by water. 
This investigation has outgrown the narrow 
limits of the laboratory, and it is proposed to 
continue this work on a much’ larger scale in 
connection with one of the projects of the 
United States Bedamation Service. In' a 
preliminary report now in preparation the 
apparatus and methods employed will be de- 
scribed and the results obtained will be dia- 
oussed in detail. The results will be ex- 
pressed by formulas and represented graph- 
ically by curves. Bdations connecting the 


discharge, slope and load will be given for 
eight sizes of sand and gravel and for artificial 
and natural mixtures. The experiments in- 
clude stream transportation, in which the 
stream bed is sand or gravel— a self-made bod 
— and flume transportation, in which the bed 
is wood or metal, as in sluicing. The accu- 
racy and the applicability of the results to 
practical problems will be discussed and the 
data that hare only an indirect bearing on the 
debris problem will be presented in three ap- 
pendixes. If means arc provided for the use 
of the larger apparatus and the much larger 
water supply that will be available in connec- 
tion with the reclamation project some of the 
data thns far obtained will be tested and the 
relations connecting the factors of transporta- 
tion will be extended so as to make them more 
directly applicable to problems of stream con- 
trol and economic sluicing. 

UNIVERSITY A.ND BDUOA.TION1L NEWS 

CoLCUBU UNTVXRSiTy has received an sn- 
onymoua gift of $350,000 for the erection of 
n building for the faculty of philoauphy, which 
has charge of the graduate work in philosophy 
and languages. The university has also re- 
ceived anonymously $16,000 for work in agri- 
cultural education, 

A zoouxuOAL laboratory is to be erected at 
the University of Pennsylvania, at a cost of 
about $250,000. In making the announoament 
on university day, Provost Harrison stated 
that it would be “ the most complete biological 
laboratory yet erected.” 

Bt the will of Mrs. Mary A. Richardson, 
Tufts College receives $40,000 for fellowships. 

At Columbia University William B. Fite, 
Ph.B. and Ph.D. (Cornell), professor of mathe- 
matiof at Cornell University, and H. E. 
Hawks, A.B. and PhJ). (Yale), assistant pro- 
fessor of mathematics at Tale University, have 
been appointed profesaora of mathematics. 
George B. Wendell, B.S. (Massachusetts In- 
stitute), PbJ). (Leipzig), professor in the 
Sievena Institute, baa been appointed pro- 
feaBOT 'of phyaies. Charles E. Burnside, of 
the Uaiveraity of Witoonain, has been 
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pointed assistant professor of mathemalaoa. active salary, as a part ot his academic compen- 
Dr. Charles Lane Poor, professor of astronomy sation. 

in Co,*’Tnbia University, has been transferred These early announcements of the founda- 
to a chair of celestial mechanics. ),gYe been generally construed by the pro- 
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From this and otlier leoent etatementa it 
appeara not only that no one ie assured ol 
actually teceirine the retiring allowancea 
which the foundation hy its rules at any given 
time announces it will grant, but also that 
those who are granted pensions upon terms 
which seem to be clearly understood, and to 
be sanctioned by the foundation at the time, 
may thereafter be subject to censure from the 
president of the foundation for haring taken 
the pensions which were offered them. This 
is not a situation wholly calculated to increase 
the attractiveness of tbs foundation’s pension 
system, or “to digpify and strengthen the 
calling of the teacher.’" It certainly affords 
conclusive evidence, which should be pondered 
by professors end governing boards in “ac- 
cepted institutions,” that the apparently plain 
language of the foundation's rules gives no 
clue whatever as to what the officials of the 
foundation may subsequently announce that 
they have previously been anticipating. 

•First Report, p. 81. 


the management of the Carnegie Foundation 
shall bo altered in whatever manner is neces- 
eary in order to protect them against the sort 
of deception and the sort of indignity to which 
they have been subjected in the recent admin- 
istration of this potentially beneficent insti- 

Akthue 0. Lovejoy 

CoLUHMA, Mo. 



continued investigation of the supposed Nor- 
wood “meteorite,” I am now able to state 
definitely that the whole thing is a cunningly 
devised fraud. In order that investigators 
may be on their guard against similar decep- 
tions, it seoma to me desirable to put the facta 


on record. I will first state the apparent facts. 


•See SennoE, N. B., Vol, XXXI., No. 787, Jan- 
uary 28, 1910, pp. U8 and 158. 



pemring behind sume distant pin* trees 
in a direction a trifle north of west in about 
7 seconds. There was an increase in ap- 
parent size m the ratio of not orer 3 to 1. 
The brightness varied in a somewhat larger 
ratio. The object was pear-shaped, shsxplr 
pointed at the advancing (lower) extremitj, 
but rounded above, about twice as long as 
broad and as large as the moon, hrighteet at 
the margins, and of an orange-red color. It 
moved with a wavy, serpentine motion, and 
gave ofl numerous white sparklets on either 
side, about as bright as Polaris. These sparic- 
lets faded out before traversing a distance 
greater than the length of the mein body. 
The object fell in the direction of the Nicker- 
son farm, distant 0.8 miles, and was different 
from an ordinary shooting star. Its consid- 
erable angular dimensions imply s flaming 
mantle of incandescent vapor. The time was 
0:42 I’M., October 7, 1009. Other observers 
in Norwood confirmed enough of these state- 
ments to make the fact beyond dispute; but, 
singularly, I could find no wituosses from eu> 
rounding towns after assiduous search. 

The motion having been very slow at first, 
but rapid at the end, the appesrsnoe was not 
inconsistent with the supposition that the ob- 
ject might have been advancing at firet nearly 
end-on, and that the path then curved rapidly 
into a vertical direction — s motion of which 
there was good evidence in the fall of a 33- 
ponnd meteorite at Krahenborg in Bavaria, 
May 26, 1869, which is said to have " entered 
the ground to a depth of from three to four 
feet, making a perfectly vertical hole”; but 
from observations at neighboring places, “ the 
inolination of the path of the meteor to tbs 
horison is computed to have been 82°.’" 

•Dr. Flight, “History of Weteorites," p. ». 


The following coincidencee are to be noted : 

1. An object not unlike a fire-ball was seen 
to fall in a given direction. 

2. At a point in this direction, and within 
a few hours after the occurrence, a farm hand 
who knew nothing about the fire-ball, found 
that a set of bars bad been unaocountably 
broken at some time during the previous 

8. A peculiar, large and heavy stone— an 
ophitic andesite porphyry, entirely different 
from the glacial boulders of the vicinity — a 
stone quite competent to smash the bars if 
fired through them with the velocity of a 
cannon shot, but not able to do the damage if 
it had been merely dropped from a height of 
a few feet, was found directly under the break, 
according to the statement of Mr. W. P. 
Nickerson, tbs owner of the farm. 

4. The stone had apparently penetrated 
deeply into tbe aoft sand, as if it had dropped 
with great velocity. 

6. On being pried out of the sand, the 
lower and better protected end of the atone, 
which would naturally be the advancing end, 
wae found to be still hot (statement of the 
fanner, confirmed by workmen, and by an un- 
prejudiced ueigbbor). 

8. The sand around the stone was dry, 
whereas the surrounding earth was moist, on 
authority of Mr, Nickerson. 

The peenlisr composition of the stone, while 
dietisguishing it clearly from local boulders, 
equally differentiated it from all known miu- 
lites, and was a distinct difficulty in way 
of accepting the stone as a meteorite. I at 
first thought that this difficulty might be met, 
the absence of an external vitrified coat being 
attributable to a description of the ground- 
mssa of which the sparks might have been on 
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eridenoe, (nd waa more imprsased by tlie fact 
that the diaturbance of the ground at the 
point of impact waa not aa great aa I should 
hare anticipated. So far, the eridenoe, though 
puialing, Beamed too strong to be aununaril; 
rejected. 

A diligent search of the aurroandings and 
an excavation which I made at the supposed 
point of impact to a depth below all previous 
diaturbance, had failed to reveal any other 
atone of a meteoritio nature. The composi- 
tion of the specimen was quite different from 
that of neighboring dike rocks, and was abso- 
lutely unlike the vast majority of granite, 
diorite, and dark, handed, or concretionary 
feleitic boulders of the local glacial drift. The 
surfacing was such aa a water-worn boulder of 
its composition might receive, if it had lain 
for a long time in a peat bog, where the fine- 
grained ground-masa oould be disintegrated, 
leaving the phenocryata protruding. The ac- 
tual site, however, was not of this description, 
but was on the sloping border of a dissected 
sand-plain, some twenty to thirty feet above 
the neighboring valley. 

Now for the real facts: It appears that 
the proprietor of a cheap vaudeville show 
in Boston, purchased the “meteorite” from 
a Vermont man. It was said to have “ fallen ” 
in New Hampshire. The new owner seems to 
have thought it necessary to work the thing 
up and give it “local color.” Accordingly, 
tbs stone (pnviously heated?) was taken to 
Norwood in an automobile, by night, and de- 
posited on the farm of Mr, Nickerson, who 
was in the secret, I hare talked with one of 
the employees of the dime-museum, who con- 
fessed that he was the man who broke the bars 
in the night The next morning, Mr. Nick- 
erson made an errand for one of the farm 
hands to the pasture (to huht up a stray 
cow, or,S(Mne such thing), the errand being 
ao arranged that the man oould not help find- 
ing the broken bars. On receiving the report of 
the oocurtenoe, the farmer was apparently the 
most surprised man in town. Close question- 
ing Oould not trip him. 

I have been unable to aaoertain how or when 
the atone waa heated, nor do I know the aeoiet 


of the fire-baU; but I suggest that the lumi- 
nous appearance may have been produced in 
the following way: A large inverted rodtet 
of suitable make, suspended from a (captive?) 
balloon, may have been sent up tc a height of 
aometfaing over a mile, being provided with a 
timfi-fasa which burst the balloon and started 
the racket downward at the same time. The 
fanner, in giving his version said : “ My first 
idea was that the stone had been dropped 
from a balloon,” showing that bis mind was 
running on balloons. A vague story, insuffi- 
ciently corroborated, baa reached me, which 
implies that a similar bright object was seen 
in the same direction about four hours later 
on the same night, which possibly signifies that 
the rocket scheme was worked twice in order 
to make sure that the light should be seen by 
somebody not in tbe business, and whose 
teetimony could not be impeached. 

A few words in regard to the petrographical 
examination of tbe stone may be in order, 
sinoe they may lead to an identification of the 
locality of an interesting specimen. It has 
every appearance of having been originally 
derived from an ancient terrestrial igneous 
rock which has been metamorphosed to some 
extent by hot mineral waters under heavy 
pressure, but shows little evidence of the ac- 
tion of mountain-building forces. Micro- 
scopic examination of a thin section abows 
that tbe material consists largely of labradorite 
feldspar arranged in ophitic structure. The 
clear greenish-white crystals appear entirely 
transparent in section, except for some trifling 
inclusions, namely, a few very minute crystals 
of yellow muscovite (sericite), and some irreg- 
ular masses of pale brownish-yellow, lime- 
alumina garnet (grosaularite). The comers 
of tbe feldspar crystals are mostly quite sharp, 
but a few are well rounded, as if they had 
suffered considerable attrition in the original 
magmatic flow. There ore a few transverse 
fractures, but hardly any displacement. The 
edges of several cryatals have been meta- 
morphosed to albite. A measurement of the 
extinction angle on center and margin gives 
me: lab.-AIb. = — 47“ fiS', in which, assum- 
ing an unoorreoted albite angle of -f 18°, there 
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remains an unoorreoted labradorite angle of 
— 29° S6'. I apply to these proportional cor- 
rections, namely, for albite -f- 1°, giving the 
true albite angle = + 19° ; and for labradorite 
a correction of — 1“80', giving true angle 
= — 31° 25'; which corresponds to a labra- 
dorite formula of albite 1, anorthite 4. A mean 
of the extinctions on opposite aides of a twin- 
ning plane in a typical labradorite crystal 
gave — 31° 18', which agrees with the previous 
determination of Ab,An,. The crystals, 1 or 
2 mm. wide, and 5 to 10 mm. long, form a 
pretty closely parallel ophitio structure, A 
few crystals show Carlsbad twinning. 

The ground-mass between the parallel feld- 
spars is made up of a mioro-crystalline meah 
of the same material with very fine crystals 
(0.01 mm.) of a dark green pleochroic mineral, 
which appears to be biotite, and with equally 
minute crystals of magnetite, together with 
some titanite. The crushed mineral is almost 
entirely decolorized by boiling hydrochloric 
acid Irregular larger masses of ilmenite with 
titanite borders, and masses of green biotite 
(1 to 2 mm. in diameter) in fine crystals, 
pleochroic with green and brown colors, com- 
plete the inclusions within the ground-mass. 
Dr. G. F. Loughlin, who helped me identify 
some of the minerals, is of the opinion that 
the rock has been “contact-metamorphosed, 
presumably by granitic intrusion, which set 
free heated water with potash and fluorine. 
These changed the original ferromagnesian 
minerals into biotite, and a little of the ilmen- 
ite and feldspar into titanite, garnet, eericite 
and secondary albite.” The material is oom- 
pletely crystalline and has a decidedly fresh 
look, the fracture sparkling with minute 
crystalline facets. 

Frauk W. Very 

Westwood, Mass. 

THE NOSWOOD UETEOEITE (I) 

As Professor Very, in Boienoe of danuaty 
28, 1910, has seen fit to place on record the 
discovery of a stone claimed to be a meteorite, 
but unlike any meteorite hitherto known, a 
petrographic description of the stone may bo 
of interest. The writer has discussed the 


matter with Professor Very, and at his sug- 
gestion, viewed the stone (on exhibition in 
Austin & Stone's Dime Museum), visited the 
spot where it was discovered and examined a 
thin-section which Professor Very furnished. 

The stone may be called, megascopically, a 
basalt-porphyry. Its color on fresh fracture 
is nearly black, its luster rather dull. The 
ground mass is extremely fine-grained to fel- 
aitic. It is sprinkled with tabular pbeno- 
crysts of labradorite (about 80 per cent, of the 
rock) and with a few small grains of ilmenite. 
The natural surface is gray. There are no no- 
ticeable oxidation efifects, but the ground mass 
has suffered marked corrosion, such as is pro- 
duced by swamp waters, leaving the plagio- 
clase phenocrysts in pronounced relief. The 
latter are greenish-gray, tabular with rounded 

length. They show in general a parallel ar- 
rangement, or flow structure. 

The slight salty odor of the stone men- 
tioned by Professor Very was not noted, but 
may well have been lost in the charaqteriatic 
atmosphere of the dime museum. 

The minerals noted in thin section are 
labradorite and ilmenite, both as phenocrysts 
and in the ground mass, biotite, titanite, gar- 
net and sericite, with a little albite (1), epi- 
dnte and kaolin. The ground mass eonsista 
chiefly of plagioolase and biotite. The lab- 
radorite phenocrysts show excellent Oarlabad 
and albite twinning. Both the phenoeryste 
and the feldspars of the ground masa are but 
slightly kaolinixed, but are partially replaced 
by garnet, titanite and aerieite. The garnet 
forms irregular grains fingering into the 
feldspar or the ground mass. The titanite 
forms rings around ilmenite grains, in some 
instances fingering into feldspar crystals. The 
sericite is sprinkled through the feldspar 
phenocrysts and the ground mass in typical 
minute flakes, single or in aggregates. The 
biotite is finely disseminated throughout the 
ground mass and in a few places is bunched 
into fine-grained aggregates, strongly sug- 
gesting replacement of some femio pheno- 
oryet No trace, however, of any other femio 
mineral was noted. Only two small grains of 
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epidote, cJeariy of Beoondaiy origin, were 
found. The albite ( t) could not be positively 
identified, but was olearly aecondary. 

The minerala and their associationa juat 
described indicate that the rock has suffered 
hydrothermal alteration, presumably near the 
contact of some plutonic intmaive. It there- 
fore remains for the meteorite specialists to 
decide whether or not a newly fallen meteorite 
may be similar in mineral charactera to hy- 
drotherm ally altered terrestrial rocks. Pro- 
fessor Very’s argument is that absence of 
pronounced kaolinisation and ferruginous 
staining are good evidence tliat the stone is 
not a glacial boulder; but opposed to this ar- 
gument is the fact of the corroded surface. 
The stone was discovered near the top of a 
gentle slope and certainly could not have be- 
come so corroded at that point. There is a 
swampy tract at the base of the slope. Could 
the stone have been corroded there and later 
been removed to the point of “ discovery”! 

Professor Very's argument that the atone 
is a meteorite is based, in short, partly on 
absence of kaolinization and ferruginous 
staining, but chiefly upon the verbal testimony 
cited in his article; the writer’s argument to 
the contrary rests on the altered character 
evidenced by mineral relations, and the 
swamp-corroded surface, which coupled with 
the point of discovery, are at least suggestive 
of fraud. 

Q. F. Loduhun 

MASSaOHDBETTS llfaXIIUTI 

or Techkoioot, 

Pebruaiy 8, 1910 

gVOTATIONB 
AKOTBXB Rose OA8X 

Ten years ago Professor E. A. Rosa was 
dismissed from Leland Stanford University 
because Mrs. Stanford was offended by the ac- 
tive part he took in the campaign for free 
silver and by his extreme language in opposi- 
tion to Japanese immigration. Last week he 
was publicly rebuked by the regents of the 
University of Wisconsin for exposing his stu- 
dents to the influence of dangerous agitators. 
The text of the resolution is as follows; 


“ Whereas, It has come to the knowledge of 
the Board of Regents that Professor E. A. 
Rosa, of the department of sociology in our 
university, has invited to lecture in the uni- 
versity and under its auspices, persons whose 
record and expressed views are subversive of 
good morals, therefore be it 

“Resolved, By the Board of Regents that 
we strongly disapprove of such action, and 
that the president of the university is re- 
quested to inform Professor Ross of the cen- 
sure of the board and their unanimous disap- 
proval of his indiscretions.” 

The disturbance originated in the visit of 
Emma Goldman to Madison, where she gave 
a lecture in a downtown ball in no wise con- 
nected with the university. She visited the 
university and was shown through it, but her 
request to be allowed to address classes was 
refused. Later, however, she was invited by 
a socialist club of students to speak at their 
meeting in the Y. M. C. A. building. Pro- 
fessor Ross, referring in his classes to the fact 
that a woman was tearing down the cards 
announcing the lecture, took occasion to ex- 
press himself in favor of free speech and men- 
tioned the Goldman lecture downtown that 
evening, at the same time stating bis disap- 
proval of such anarchistic teachings. 

This, however, was made the basis of a sen- 
sational attack by certain newspapers of Wis- 
consin upon the university for using the 
facilities provided at the expense of the tax- 
payers for the promulgating of anarchistic 
and immoral doctrines. The Board of Visi- 
tors appointed a committee to examine in- 
structors, students, lecture notes and text- 
books in the department of political economy 
and came to the fallowing conclusion: 

“ This investigation disclosed nothing that 
would warrant the charge that anarchistic, 
socialistic, or other dangerous doctrines are 
being taught in the university. On the con- 
trary, investigation disclosed striking in- 
Btances of foreigners who have come to the 
university as students believing in anarchism 
and violoace, who have been led to discard 
such beliefs through the instruction given at 
the university. 
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“Tbe general purpoie of tl>e instruotion 
giren was stated to be not to prove or disprove 
any particular theory or doctrine, but to en- 
able the student to know and to understand 
facts and conditions; to £t him to solve for 
himself the problems of government and of 
society, rather than to send him forth with a 
solution for all the problems that he may en- 
counter. 

“The Board of Visitors finds that the in- 
struction given in the univeni^, including 
that given by Professor Boss, is such as to 
strengthen, not to weaken, respect for gov- 
ernment and the institutions of existing so- 
ciety. 

Evidently the Board of Regents takes a 
more serious view of the case than the Board 
of Visitors but they agree that Professor Boas 
bat been indiscreet. So does Professor Boss, 
for in a letter to President Van Hiae he 
frankly acknowledges that he should not have 
alluded to Hiss Goldman’s lecture in his 
classes and promises not to commit that sort 
of a mistake again. We hope, therefore, that 
he will not feel that the censure of the regents 
makes it incumbent upon him to resign, and 
we hope that the regents will not feel it neces- 
sary to impose any further restrictions on 
fre^om of expression by members of the fac- 
ulty.— Tke Indtpendeni. 

80IBSTIFW BOOKS 

Stttarchet on Fungi. An account of the pro- 
duction, liberation and dispersion of the 
spores of Hymenomycetes treated botan- 
ically and physically. Also some observa- 
tions upon the discharge and dispersion of 
the spores of Ascomyeetes and of PUobolus. 
By A. H. Begdiald Bclleb. London, New 
York, Bombay and Calcutta. Longmans, 
Green & Co. 1909. 

For several years Dr. Buller has been en- 
gaged in studying the biology of certain 
species of Hymenomycetes with qecial rehr- 
tion to their response to external natural stim- 
uli, to the mechanism of spore discharge, the 
velocity of spore fall, the adaptation «f the 
spores for wind dispersal, and the oorceU^on 
of the structure and development of the frait 


bodies, with their adjustments, for the pro- 
duction and dissemination of spores. A few 
papers have already been published in the 
Annals of Botany and the Journal of Eco- 
nomic Biology, dealing with the biology and 
adjustments of Polyponu tquamooat and Lon- 
iinut squamotut (L. lepideut), but the larger 
body of interesting results are here published 
for the first time. It constitutes a notable 
contribution to the biology of the fungi, es- 
pecially in regard to the question of spore 
discharge and spore fall in the Hymenomy- 
cetes, and the remarkable adjustments of the 
plants which assure the dissemination of 
myriads of these minute reproductive bodies. 

Under the influence of gravity the geo- 
tropic curvature of the stem of certain agarics 
has been shown by Dr. Buller to exhibit the 
same phenomenon of geotropic swinging or 
swaying which occurs in the shoots of seed 
plants. He first observed this in Coprinuo 
plicatilii where there was an overtilting or 
supracurvature four times before it came to 
rest in the perpendicular position. Coprinua 
plicaliloidet Buller, a very minute species 
growing on horse dung, is remarkably sensi- 
tive, one plant curving through 90“ in 17.6 
minutes This species also shows geotropic 
swinging, the successive supracurvatures of 
the individuals mentioned being 28°, 8°, 
1 °, 0 °. 

It has long been known that gravity influ- 
ences the direction of growth of the stem of 
many agarics, the stems being negatively geo- 
tropic, and the horizontal development of the 
pileuB of many woody or corky species of the 
Folyporaoes, the fruit bodies of these plants 
being diagedtropic.' These adjustments under 
the influence of gravity have been recognised 
as of the greatest importance in permitting 
the fall of tbs spores from between the closely 
approximated gills of most agarics and from 
the long narrow tubes of most polypoiea. Dr, 
Buller has now placed the interpretation (d 
some of these phenomena on a sound ezperi- 
mental basis and has shown also the varia- 
tions and limitations of the influence of grav- 
ity in relation to the adjuatanant of position 
of the different parts of the fruit body in 


Uaiob 18, l«0] 


scimcs 


421 


■ome liaU a donn apeem A. eampairu n- 
ipanda ia t\ro ways to the influence of gniTity 
—(1) the adjuitment of the pileua in a hori- 
aontal position by the negatively geotropie 
item, and (2) the finer adjustment of the 
gills by their positive geotropism. These two 
adjustments he speaks of as the coarse and 
fine adjustments, the positive geotropism of 
the gills placing them in a perpendicular 
position with reference to the earth in case 
the pileus should be slightly tilted from the 
horisontal. 

PoJyporus sguatnosus responds in four ways 
to the influence of gravity — (1) the negative 
geotropism of the stem after the initiation of 
the fruit body under the morphogenic influ- 
ence of light, (S) growth of the pilene parallel 
to the earth’s surface, (3) growth of the 
pileus with a symmetry suited to the position 
of the stipe, (4) growth of the hymenial tubes 
downward. Agaricus campertrU is indifferent 
to light, while the fruit body of PolpponM 
tqmmottu is only initiated under the influ- 
ence of light. The difference between tbs two 
species in the number of reeponaes made to ei- 
temal stimuli, the author says, is correlated 
with the fact that one fungus grows on a tree 
and the other on the ground. While this oor- 
relation does exist it does not wholly explain 
the fundamental difference in behavior. One 
must take into oonsideration the difference in 
the origin of the plant parte, as well es the 
necessity of a permanent position of the 
itratum of tubes comparsd with the change in 
an agaric, provided the pileus has a general 
horiiontal position, since the gills may de- 
scend or ascend from the stipe as the margin 
of the pileus is elevated and yet spore fall may 
not be interfered with. 

The number of tgtores produced by a single 
fruit body wu estimated in 'eeveral apecies 
and tiie enottnous number probably far ex- 
ceeds tiie estimates and showi how prolifio 
these plants ars. An individual of Agtriciu 
camputrit produces about 8,000,000,000 spores, 
OorpiTou cimatiu about 8,060,000,000, Polg- 
pcfus fgvamosw about 11,000,000,000, and an 
individual of Lpeoptrdon figaniamt, 40 XK 
cm. (16X11 iadoM) about 7,000,000,000,000. 


Sihgle fruit bodies of some plants shed spores 
at the rate of 1,000,000 a minute, and this may 
be kept up for several days. NotwithstsadiiJg 
this enormous prolificneaa the waste is enor- 
mous becBuse of the small chance of a spore 
being able to produce a new plant. He eeti- 
mates that in Polyporut aquamoaiu, ooneider- 
ing also the perennial oharaoter of the mycel- 
ium, about one spore in 1,000,000,000,000 has 
a chance of starting a new successful cycle. 
The spores are sometimes shed in such vast 
numbers that they can be seen in clouds float- 
ing away from the plant. A species of Poly- 
pontt tquamonit which was growing in a 
greenhouse shed such vast numbers that, when 
one entered in the morning and at other times, 
the air was so filled with spores it appeared as 
if soma one had been smoking there. This 
continued for thirteen days and the plant 
continued to shed spores for three weeks. 
The spore-fall period varies in different indi- 
viduals of a species. It was determined for 
several species, and the following examples 
are given : For Coprinut plieaiilia a few hours, 
Agaricua eampeatria two to three days, Pcly- 
tHchtt kirtutua fire days, Lantiiaa bslutt'na 
ten days, Ptlyaiieiua verstcoJer sixteen days, 
Sohitophyllvm commons sixteen days, Poly- 
porus aquamoaua three weeks. 

One of the remarkable disooveries is the 
fact that many xerophytic fungi which have 
been preserved dry for several months or 
years may be revived by moistening, yrhea. 
spore fan will be resumed and oantinue for 
several days or weeks, even after the plants 
have been dried and revived eeveral timet in 
succeseion. Thus Cartieium lava revived 
after one year shed spores, PMahia pilaata 
(Phlabia atrigoamonia) after two years and 
eight months, Palpatictm varaicolar two years, 
P. Wrsirfw three years, SckowpkyHom com- 
mons two years, Tngia eriapa four months, 
Lmaiin bsIufiM three years, Itaraamiua 
araadta six weeks, Callphia dryopkiia one 
week. Spores of Daadalaa omooior sad 
BehiaaphpUvm eommwts, afte the fruit bod- 
ies had bean kept ^ for three years, shed 
spores which were capable of germination as 
detenraned by test. This demonstrates that 
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the Bhedding is an active procesa and that Ae 
plants vere still alive. These two species are 
the only ones so far tested by the author for 
germination after such a long period of drying. 

The spores are forcibly ejaculated from the 
sterigmata and fall down from between the 
gills or from the tubes. Thus spores of 
Amanita vaginaia are shot outward with an 
initial velocity of 400 mm. per second to a 
distance of about 0.2 mm. The terminal ver- 
tical velocity of falling is about 6 mm. per 
second, while the spore is moist, but it soon 
becomes about 3 mm. as it dries. For most 
other species with smalier spores the spores 
are shot out for 0.6-0.1 mm. and the terminal 
vertical velocity is about 1-2 mm. per second. 
The horkontal discharge is so rapid that it 
can not be seen even with the aid of the micro- 

The terminal vertical velocity is reached in 
about one four-hundredth of a second. In 
actual observation and etperienoe, however, 
the terminal velocity of fall is reached later, 
owing to the fact that the spores lose water 
rapidly by evaporation, so that the velocity be- 
comes reduced to one half in some and one 
third in others, the loss of water occuring even 
in a small compressor cell which contained 
wet blotting-paper and a drop of water, owing 
to the relatively high vapor pressure in the 
small spores whereby moisture passed over by 
distillation to the large drop of water. The 
more rapid fall, however, takas place while the 
spore is passing from between the giUa or 
from the tubes, in consequence of which there 
is less danger of convection currents carrying 
them to the wall where they would adhere. 

The mechanism of spore discharge in the 
Hymenomycetes receives special considera- 
tion. Several previous investigators have 
stated that the spores are squirted from the 
ends of the sterigmata by the bursting of the 
latter under hydrostatic pressure. Dr. BuUer 
shows very conclusively that in the species 
studied by him and probably in all the 
Hymenomycetes this method of spore dis- 
charge it impossible. His reasons are as fol- 
lows; (1) The successive, not simultsneons, 
discharge of the spores from a basidium. If 


the spores were squirted off, the basidium 
would lose its turgor after the discharge of the 
first one and the others would remain at- 
tached, (2) the absence of drops of liquid on 
the ends of the sterigmata, (8) the apparent 
closed condition of the sterigmata after dis- 
charge, (4) non-collapse of sterigmata and 
basidia as the spores disappear. While he is 
not able to state definitely the mechanism of 
discharge, owing to the very minute size of 
the point of the sterigma, he arrives at a very 
reasonable conclusion as to the mechanism. 
It is that of the existence of a double wall at 
the junction of the sterigma and the spore so 
that endosmotio pressure in the basidium and 
spore causes the rupture of the lateral wall 
connecting the edges of this double wall. 
This probably occurs somewhat in the same 
manner as the sadden breaking of threads of 
Spirogyra in consequence of the high endos- 
matic pressure of adjacent cells after the mid- 
dle lamella of the wall has disappeared. 

The trajectory described by the spore from 
the time it leaves the sterigma and follows its 
vertical path of fall is called the " aporoIioJo." 
It was impossible to observe any portion of 
the sporabola except the path of vertical fall, 
since the velocity of discharge is so great, the 
initial velocity of a spore on leaving the 
sterigma being 40 cm. per second. The initial 
velocity is determined from mathematical 
formula, since the maximal horizontal dis- 
tance of projection and the terminal vertical 
velocity of fall are determined by actual ob- 
servation. These being known by mathe- 
matical formula, the sporabola can be plotted. 
The sporabola is remarkable in that the hori- 
zontal part passes ‘with a very sharp ourva 
into the vertical part, and the total declina- 
tion on the horizontal path is approximately 
equal to the diameter of the spore. The vary 
rapid slowing down of the horizontal velocity 
is duo, of course, to the enormous friction 
which the relatively large surface of the 
minute spore offers to the air, and for the 
same reason the vertical velocity is very 
alow. Here is shown a very beautiful in- 
stance of oorrelation to structure and means 
for distribution. The gills of most agarles 
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are very close together, from two millimeteia 

to eereral miUimetere apart. If the spores 

were not shot for some distance from the anr- 
face of the gill of the agaric, or tube of the 
polypore, they would fall upon the eutface 
of the hymenium, and because of their ad- 
hesiveness could not escape. If they were 
shot too far they would strike the hymenium 
opposite and adhere. In Agaricut campesiru 
they are thrust horizontally for about 0.1 mm. 
and in Amamtopsis vaginata about 0.2 mm. 
They then fall very slowly, and after passing 
below the gills are easily wafted away by even 
alight air currents. 

The deliquescing Coprini represent another 
type of fruit body from that of other Hymen- 
omycetes in the very high specialization which 
has taken place in the adaptations for spore 
dispersal. Ooprinua ecmaitu, the shaggy mane 
mushroom, will illustrate this type. The 
pilsua is large and cylindrical, so that the 
broad, long gills stand vertically between it 
and the stem. The gills are very close to- 
gether. At their edges are numerous project- 
ing large cyslidia which are connected with 
those of adjacent gills. If the baaidia and 
spores matured simultaneously over the entire 
surface of the gills, or over any considerable 
portion, as in other agarics, very few of them 
would ever reach the outer air, since they 
would lodge on the surface of the gills or upon 
the numerous large cystidia on the sides of the 
gills. The basidia and spores are matured, 
first over a narrow zone occupying the edge 
at the lower end of the gills. The cystidia on 
the edges of the gills are dissolved by auto- 
digestion. Whan these spores are shot off they 
readily reach the air below by falling. This 
now sterile part of the gill, by autodigestion, 
is reduced to a liquid condition. It is black- 
ened probably by an oxydase' which unites 
with certain substaucei. It is covered by a 
thin film and by evaporation becomes thinner, 
so that the spores from a narrow eons next 
above can readily fall down in the wider 
spaces thus formed, and so on. At the earns 
time the pileus begins to expand more rapidly 
at the margin so that by the time the ink 
drops begin to fall they are out of reach of 


the falling spores. In contradistinotion to the 
belief held by some that the spores of the 
Coprini are mixed with the inky fluid and 
that they are then disseminated by inseots,' 
the author believes that under normal condi- 
tions very few if any spores are caught in the 
liquid, and that the spores are anemophiloue. 

The adjustments of the fruit body of Co- 
pnnus eomahin are ns follows: (1) A large 
number of gills with a very great spore-bear- 
ing surface, (2) a thin pileus, thus economiz- 
ing energy in its development, but incapable 
of expanding and lifting the weight of the 
gills, (3) the spacing of the basidia by para- 
physes assuring the free projection of the 
spores, (4) the nearly simultaneous expulsion 
of the spores from all of the basidia of a nar- 
row zone at the lower edge, (,^) the autodiges- 
tion of this zone to provide space for the fall 
of the spores shot from the basidia of an ad- 
jacent higher zone, and so on, (6) the grad- 
ual expansion of the pileus from its margin 
inward after autodigestion of the sterile parts 
of the gills removing the fluid parts from in- 
terference with the fall of spores from the suc- 
cessive zones of spore ejection. (7) the con- 
tinued elongation of the stipe lifting the gills 
higher so that the spores are more easily 
caught by air currents. 

Those adjustments the author belieres indi- 
cate a higher degree of specialization on the 
part of the Coprini and that, instead of being 
a primitive group as suggested by blaasee' 
(p. 180), they represent the highest develop- 
ment and specialization of the Agarioini. 

In many of the Asoomycetes, as haa been 
long known, the spores are squirted out from 
the Bscus. In Pieiea repanda, with narrow 
cylindrical asci, the spores ore shot out in a 
chain along with some of the liquid. The dif- 
ference in momentum given the successive 
spores of the chain, together with the spon- 
taneous segmentation of the liquid cylinder 
in which they are imbedded according to a 
well-known physioal law, separates the spores 
in the air so that tbsy an wafted away by the 

'Sse Fulton, Am. Bgt., III., 218, 1889. 

' Masses, Qeo., “A Barlsion of the Qentu t7o- 
prlaiM,” Awi. Bat., X., 128-184, pi. 10, 11, 1898. 




ume of a baaidiospore, is too heavy for wind 
dispersal. It falls on the surrounding herbage 
where the spores may be devoured by herbi- 
vorous animals and gain dispersal after pass- 
ing through their digestive tract. 

The rate of fall of the spores of the Hymen- 
omyoetes was used to teat the theory knosm as 
Stokes’s law relating to the fall of microscopic 
spheres in air, and it was confirmed to within 
40 per cent. For determining the velocity of 
spore fall nnder direct observation through the 
microscope the author employed an ingenious 
device of an automatic electric recorder, 
the position of a spore, as it successively 
passed by spaced horisontal threads in a 
Bameden ocular, being registered by a tap- 
ping key controlled with the left hand. 

The illustrations and press work of this 
book are good, and besides the very interesting 
and important discoveries, it is full of stimu- 
lating suggestions and possibilities for further 
investigation. 

Geo. F. Atkwso* 


as to Darwin’s special explanation of the 
method of evolution j difficulties so great that 
most of the younger generation of scientists 
are unable to accept Darwinism in its entirety 
as an all-aufficient theory. Those difficulties 
have arisen not simply in tho minds of Dar- 
win’s enemies, but in those of his friends also. 
That some solution of these difficulties is to 
be found is the belief of every sdmirer of Dar- 
win, and moreover every admirer of Darwin 
must feel that this great master so fully ex- 
hausted the study of his great law of natural 
selection that little can be hoped for furriier 
study along the aame lines. It is difficult to 
resist tlie belief tliat the removal of the difi- 
cultiee that have arisen must come along new 
lines of study and not by the further ex- 
ploitation of the old ones. 

Poulton, however, apparently thinks other- 
wise and conveys the impression of holding 
that of the modern thoories, that which is new 
is not true and that which is true is not 
new. Tho only real contribution to the diaona- 


Oharlta Darwin and ihe Origin of Speeiea. 
Addresses, etc., in America and England in 
the year of the two anniversaries. By Ed- 
waBD BaosALL Pow-TOB. New Fork, long- 
mans Green and Oo. 

It is fitting that upon November 14, 1909, the 
anniversary of the publication of the " Oritrin 
of Species,” there ehould be published this 
memorial volume; fitting also that it should 
be written fay a friend and advocate of Dar- 
win’e views in their entirety. Beeidea the ad- 
dressee the volume contains scmie unpublished 
letters of Darwin and also a preface in whioh 
the author takee occasion to exprees bit atti- 
tude toward the modem oontributions to the 
itudy of atolntion. 


•aion eince Darwin that Poulton admits is 
Woiemannism, and this bo admits, seemingly, 
eimply because it places the great theory of 
Darwin in a position “ far higher than that 
ever assignj^d to it by Darwin himself.” Of 
the mutation theo^, which most thinkers to- 
day recognise as at all events decidedly stimu- 
lating, Poulton can only speak with a sneer, 
both at the theory and at its chief exponent 
Some of Darwin’s friends have been ideased to 
feel that Darwin really recognised mutations 
under the phrase " evolution per ssltum ” as 
a part of hit theory. But Poulton is at pains 
to repudiate this idea entirely and to inaiat 
that Darwinism is a theory of evolutioa by 
minute steps and one of whioh any oonoaption 
of mutation forma no part 
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One can hardly fail to feel that thia re- 
foeal to look with charity upon anything new 
only weakens Darwinism, and can but beliere 
that Darwin himself would have been rather 
more broad minded. Darwin’s position at the 
most stimulating mind of the nineteenth cen- 
tury stands secure, and he may well be ranked 
with Newton as one of the two great men that 
England has thus far produced. In this posi- 
tion he remains no lees securely even if we do 
admit that the details of his great theory do 
not work out in all respects as he imagined 
them to do. We admire him not the less, but 
rather the more, as we learn that the descent 
theory, which must ever remain associated 
with Darwin’s name, agrees with newly dis- 
covered facts as well as with those which Dar- 
win himself knew. 

But thia volume of essays is written by an 
advocate, as eminently fitting for an anniver- 
sary volume, and it will form a necessary part 
of the Darwin bookshelf. Any light upon the 
personal life of the world’s great men always 
has its interest and many a touch upon the 
life of Darwin given in these papers helps to 
render the great Eoglishman a live personal- 
ity. The life of the man, hit long struggle 
with ill health, hie kindneee and thoughtful- 
ness for others amid his own sufi^ering, hia 
eagerness to give others even more than their 
share of credit for his disooveriee and hia own 
proverbial modesty, are anew impressed upon 
us as we read the unpublished letters and the 
newly given incidents in his life. The oft- 
guoted loss of appreciation of music and art, 
which Darwin admitted in hia later life^ are 
attributed by Foulton not to the result of 
scientific study, but to hit constant suffering 
and ill health that made it impossible for him 
to have any ctwifort aave in ^e, to him, one 
all-absorbing occupation of scicmtifie study. 

One new oontribution of seientifio knowl- 
edge ia found in thia volume in an easay upon 
“ Mimicry in the Butterfliea of North Amer- 
ica," OTiginally read in Baltimore in 1908. 
Complete mastery of this interesting subject 
is shown with a wealth of illustrative mate- 
rial. The hiatorical development of mimicry 
in the weitem oMitinmit it titcad in ingaaioui 


detail Bat Poulton adda nothing, and admita 
that he can add nothing, to the puzzling quea- 
tion of the cause of mimicry. Thia still re- 
mains as great a puzzle aa it has ever bean, 
although it is enriched with an abundance of 
illustrative material by means of which Poul- 
ton is enabled to follow the migrations into 
North America of the successive types of but- 
terflies. 

H. W. Comr 
SPECIAL ARTICLES 
THI EmUST DEBCUIPTION OF (ENOTBERa 
LlMAKOSlaHA 

In working over the early reeorda of 
(Enothera Lamarckiana I have recently dis- 
covered in the Sturtevant coUootion of the 
library of the Missouri Botanical Garden, a 
remarkable manuscript which proves that this 
plant was originally a species growing wild 
in Virginia, and that it was the first (Enoth- 
era introduced into European gardens, about 
1614. There has been so much obscurity and 
doubt regarding the origin and early history 
of 0. Lamarekiano, the plant upon which the 
weight of DeVries’s mutation theory largely 
rests, that a document which proves definitely 
the facta just stated must be regarded as of 
prime intoreet and importance. The frequent 
claim that 0. Lamarcktana probably origi- 
nated in cultivation, either through hybridi- 
zation or otherwise, is here shown to be with- 
out Buflicient foundation. 

The record in question is a long marginal 
note in a copy of Bauhin’a “Pinai," pub- 
lished at Basil in 162S. The note is written 
in Latin, in archaio Engliah script, and gives 
an accurate description of 0. Lamarehiana as 
we now know it, though differing somewhat 
in one or two minor ebaraeters. The plants 
were grown from asads obtained from Padua 
in 1618, and the deaeription la evidently writ- 
ten from the living plants. It is ramarkabla 
for its aeouraoy, conaidaring the time it was 
written, equaling in thia raapect descripticM 
whieh were published much later. The au- 
thor of tile marginal note is apparently one 
ffotnnia Snippttidak, vriioea nune, in aimilar 
handwriting, appaan on the title page of the 
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book. The plant ie described under Bauhin’s 
name, Lyaimachia lutea comicuhta, the 
closely written description covering the whole 
margin of the page. Numerous marginal 
notes on other plants, by the eame author, are 
found scattered all through the volnme. 
Among the points mentioned in the descrip- 
tion which make it certain that this plant 
was 0. Lamarchiana and not 0. biennis or 0. 
grandiflora, the forms with which it has most 
frequently been confused, may be mentioned 
the following: (1) the flowers are large, 3 or 
4 inches long; (2) the rosette leaves are long, 
pointed and obscurely sinuate; (8) there is 
present on the branches a type of hair aris- 
ing from red papillto;' (4) the buds are quad- 
rangular. The first character distinguishes 
the plant from 0. Itemia, while either of the 
charaeters (2) or (4) make it certain that the 
plant is not 0. grmdiflora. 

The differences from the 0. Lamarckiana 
of our present cultures are that the rosette 
leaves seem to be narrower and paler green, 
and there are secondary branches. The last 
point is sometimes true of our present 0. 
Lamarckiana. The characteristic crinkling of 
the leaves is not mentioned in this account; 
but it is definitely described in an independent 
account of an CEnothera from Virginia, pub- 
lished by another author in 1651. 

This marginal note is the earliest descrip- 
tion of an (Enothera now known to exist. I 
have not yet been able to learn anything re- 
garding its worthy author, but he may have 
boon connected with a garden in England, and 
be was certainly a close observer. The record 
is as complete and accurate as could be de- 
sired, to prove to one familiar with the char- 
acters of these forms the identity of the 
plants in question. It is safe to say that there 
are few American plants of which there is 
such an early accurate record as this. 

DeVries called attention, in 1905, to records 
which showed that the 0. Lamarekiana at 
present found in European gardens, and from 
which the planie of his cultures also origi- 
nated, was introduced into Europe from 

^This eharacter is also present in some forms 
of 0. jroniK/tofo. 


Texas in 1860. The maniucript here re- 
ferred to shows that the Virginia plant was 
very similar to, and possibly identical with, 

the form from Texas. 

Other records, which I shall not refer to 
here, show that 0. Lamarckiana, which must 
have been derived from the Virginia plants, 
had escaped and was growing wild in Eng- 
land as early as 1805, and probably much 
earlier. Cultures of this English form by 
MacDougal, and more recently by myself, have 
shown it to be almost or quite identical with 
the 0. Lamarckiana of DeVries’s cultures. 

Owing to the authority of Linnwus, later 
writers failed to distinguish between large- 
flowered and small-flowered forma, both going 
under the name of 0. iiennia. Not until after 
0. grandifiora was introduced into Kew from 
Alabama in 1778, was 0. Lamarckiana segre- 
gated as a separate form; first described by 
Poirct under the name 0. grandifiora for 
which Seriuge afterwards substituted the 
name 0, Lamarckiana. An unpublished de- 
scription of 0. grandifiora Ait., by L’Heritier, 
dated about 1788, is far more complete than 
the brief characterisations of Aiton and 
Willdenow, and is important in proving that 
the 0. grandifiora, as we now know it from 
Alabama, was the form described. This manu- 
script I have also seen. 

Photographs and transcriptions of these 
manuscripts, together with other important 
■historical data regarding these forms, whose 
identity baa been subject to question, will be 
published at another time. Of those records, 
the first mentioned is evidently of extreme 
importance,. showing as it does that a form at 
least closely similar to our present 0. 
Lamarckiana was the first (Enothera intro- 
duced from Virginia into European gardens, 
and hence that it did not originate in cultiva- 
tion. 

B. B. Ga'to 

Missonai BoTAnrcAi Gsaosn 

opHiWAif worm ai Thompson's mum, nobth 
Qmou 

The scarlet snake {Oemophora oooeinaa Blu- 
menbach) appears to be more or less widely 
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distributed throughout the higher piedmont 
region of Georgia. During the spring of 
1900, the writer captured two individuals at 
Thompson’s Mills. North Georgia. One, a 
very small specimen, was found beneath some 
rocks in a dry, upland thicket, beneath which 
was a vigorous growth of Opunlta opuntia. 
The second specimen, which was of rather 
large size for the species, was dug from 
soft, rich soil in low ground bordering 
a small creek. The scarlet snake ie very 
beautifully patterned above with scarlet, 
orange and black. It is a rather sluggish 
creature and is perfectly harmless, usually ma- 
king little effort to escape when handled. 
Owing to its habit of keeping concealed be- 
neath rocks, decayed logs or soil, this little 
snake is not frequently seen. Although the 
scarlet snake can not bo considered a com- 
mon species in this region, yet many of the 
farmers here claim they have met with them, 
usually during spring plowing. The scarlet 
snake probably occurs at higher altitudes in 
Georgia, though lees frequently. It haa been 
taken at Gainesville, Georgia. 

Until the summer of 1893, when a specimen 
of this snake was taken in the District of Co- 
lumbia, its range was recorded only from 
South Carolina, throughout the Gulf States to 
the Mississippi, mainly in the coastal plain 
area. Although it appears most abundant in 
the low, sandy coastal areas of the southeast- 
ern states, and has been considered typically 
an auatroriparian form, it is without doubt 
also well represented in Georgia throughout 
the Carolinian area, and the limits of its 
range come very close to the mountains. 

The copperhead (Ancttirodon corttorlrix) 
Linn, is occasionally taken in the Thompson’s 
Mills region. This reptile is widely distrib- 
uted throughout the east from INew England 
to Florida and beyond the Appalachians to 
niinois. In the Thompson’s Mills region the 
copperhead is confined generally to more or lesB 
wooded, dry upland situations. It especiaUy 
prsfers dry, rocky hillsides. Its rich brown 
mottlings of various shades harmonise it well 
with the soil and dead leaves of thickets and 
open rocky woods, which it frequents. The 


food of the copperhead consists of various 
small creatures as frogs, mice, etc., and very 
probably caterpillars and insects also. At 
Thompson’s Mills, in October, 1909, the 
writer saw a pair of large copperheads killed 
in a shallow ditch on a dry, wooded hillside. 
Both were lying stretched out together in the 
sunshine when killed. It was discovered that 
one of these had in its mouth a very large, 
hairy caterpillar frequently seen in oak woods. 

The copperhead is one of our dangerously 
poisonous snakes, but will usually try to es- 
cape quietly if given a chance. It should be 
particularly looked for around rocky cliffs in 
dry woods, for this is its favorite habitat. 
The writer well remembers meeting a copper- 
head in this situation while collecting ferns. 
He had jumped down into a shallow, rock-en- 
closed hollow filled with leaves. There was a 
sudden commotion beneath his feet of some 
creature trying vigorously to escape, which at 
first thought he concluded must be a rabbit 
On glancing down, it was something of a sur- 
prise to see a huge copperhead securely pinned 
down by his weight It took but an instant to 
leap completely clear of snake and hollow, and 
the reptile slowly made its escape among the 
rocks. 

H. A. Auabp 

Bubeau of Plaht Ikdubtby, 

WASntNOiON, D C, 

December, 1009 

ON OHANOES OF ATMOBPHEWO PBEBSUHE IN 

In order to arrive at a clear understanding 
of the complex phenomena of periodic or non- 
periodic dimatical changes— and the effect 
they have on the yield of erops — I found it 
necessary to approach these problems in a 
very eystematio way. 

It seemed to me that two kinds of investiga- 
tions had to be mads simultaneously. 

Firstly, the research of the meteorological 
causes having affected the crops, during dif- 
ferent years in different countries. In the 
cade of the United States it would be easy to 
draw conclusions from the great amount of 
information collected and published by the de- 
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Conaidering the data of the tablea of “ baro- 
metwc pleasure ” of Sir Norman lockyer, and 
utilising the departures given in BigeloVa 
report on atmospheric pressure, aa well as 
those published in the annual summariee of 
the Menlhk Weaihtr Beviaa, I drew curves 
showing the geographical distribution of 
equal departures. 

1 found that, with few esoeptions, the areas 
of positive and negative departures displace 
themselves from east to west, from the At- 
lantic across America toward the Pacific. 
In reality, however, the movements of the 
areas of hypo- and hyper-pressure are very 
complicated, there being generally two dis- 
tinct directions of propagation simultane- 
ously apparent. Some maps show clearly the 
existence of intercrossing waves coming from 
beyond the northeast and southeast of the 
United States. 


psars most probable that the amplitudes of 
those waves increase and deorease in harmony 
with the sun-cycle of about eleven years. 

Hxmbvk Asotowski 

New tfoBE 

COlimUTB mBTRVCTtOIf 
The Committee on College Instruction of 
Section L, of the American Association, re- 
cently ordered the publication, if practicable, 
of oertain samples of the facts obtained in a 
study of (1) the ske of classes (a “olass” 
being defined as a group of students dependent 
upon one teacher for instruction in a oourae) 
and of (2) the actual worit done by individuid 
students in fulfilment of the requirements for 
the A.B. degree. By the courtesy of tbs editor 
of SoiEHOE, these facts are now printed. 

iStie of Claiitt 


These waves are extraordinary because of 
their slow progress. To verify the fact that 
waves of hyper- and hypo-pressure of the map 
of a given year are really those of the preced- 
ing year displaced westward, I have calcu- 
lated conaecutivo annual means. 

The diagrams of these figures— for stations 
situated along the presumed path at a center 
of too low or too high annual pressure— show 
that it is really with a wave movement, of a 
particular kind, that we have to deal. 

I shall not dwell on the details, this being but 
‘Aretowski, " fsBohalaement dss varlatloai 
climatlquas," Bruxelles, 190S. 


In almost all colleges that report the condi- 
tions of instruction in this particular, there is 
an enormous variability in the siis of the 
groups taught by a single tsaoher in undsr- 
grednate ooursea. Within the same institu- 
tion tbs number will commonly range from 
three or even fewer to a number equal to a 
fifth of the entire student body. The faeti in 
tbit regard have bean reported, though not 
every year, and not without many smbigttitiei, 
by Boeton Univeriity, Bowdoin, Brown, Bryn 
Mawr, University of California, Harvard, 
Jobni Hopkins, Stanford, Oberlin, BadcHfls, 
Univeriity of Texas, Tufta, Western Besem^ 
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Williams and probably by a number of other 
institutions. 

Because of the ambiguities of the reports in 
respect to the exact number of sections, the 
exact share token by each officer of instruc- 
tion engaged in a course, the conduct of lab- 
oratory and composition courses and the like, 
it was not possible, without asking much as- 
sistance from many colleges, to determme the 
exact frequencies of classes of all sizes. But 
the figures of Table I., which are approxi- 
mately correct, will give a sufficient idea of 
this enormous variability. It is even greater 
in large colleges like the University of Cali- 
fornia, Harvard or Stanford. 


Beiolivo frequenotei of ihffermt tucet of 0lat$ tn 

Ammcan colleffet, a clati betng defined at a 

group taught ly only one pereon. In per oentt 



•Also 1.1 at £00 and .5 at ££0. 

*A ooDttein ohemiatry. Help in the laboratory 
ia probably given by others than the one iaatruetw. 
'A souse in hy^ene. 


tiona divided into sections of 40 students, 
while in others the entire class of two hun- 
dred or more is left to one teacher, with 
presumably some assistance in the examina- 
tion of written work. Similar differences 
exist in the case of all departments enrolling 
many students. In some lusniutions the en- 
rollment is less than ton in only a sixth of the 
classes, while some devote nearly half of the 
teaching hours of their staff to the conduct of 
classes of less than ten students. 

It is not the purpose of this report to dis- 
cuss this condition of college teaching, but it 
is the committee’s opinion that the following 
questions are worthy of discussion in college 
faculties and by those responsible for the 
financial provision for college instruction. 

1. Is not the number of students taught at 
one time by a single individual in many col- 
lege courses so great ss to reduce that indi- 
vidual’s knowledge of the attitude, prepara- 
tion, difficulties, errors and achievements of 
his students to almost zero! 

2. Is not tlie number of students taught at 
one tunc by a single individual in many col- 
lege courses so small as to involve an enormous 
waste of the instructor’s time and an im- 
proper distribution of the appropriations for 
teaching! 

3. Other things being equal, should not the 

teaching of more than 40 college students at 

one time by one person be avoided? Should 
not any department have reasons of weight 
for any such ease ? 

4. Other things being equal, should not the 
use of a quarter or more of a professor’s teach- 
ing houra for a year for the instruction of 
fewer than ten students in one undergraduate 
course counting one twentieth or less of the 
degree’s total requirement be avoided? Should 
not any department have reasons of weight 
for any such case? 

6. Should not the traditional method of 
having the ratio which the number of else* 
meetings is to the number of “ points ” credit 
the same, regardless of whether the class en- 
rollment it 1, S, 10, 20 or 100, be abandoned 
in many of ^ undergraduate courses eaioU- 
ing lees than 10 studmitB? 
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6. When, in a college course given annually, tables like Table II. below, the first line of 
the number of students is leas than 6, should which reads, “Individual A did 18 per cent, 
not the course be offered only once in two of the total work required for the degree, in 







clotely related work. Thie i$ the caae, for ex- 
ample, with four of the eix caeoe from Harvard 
For the Commitiee on Collogiaie EiuoaHon 
of Section L of the 4m«rtcon Aeeoeia- 

EDwaRO L. Thorndike, 
Chairman 

Tiaobebb COLUrax, 

COLCHBIA UHiTEigrrr 

TEE BEIA^OBSIEAL SYSTEM AND TEE 
DIVISION OF TEE CIRCLE 
The diviiion of the hour and the degree into 
60 equal parte, called minutes, and the minute 
into 60 equal parts, called seconds, keeps fresh 
in our minds the fact that the ancient Baby- 
lonians used 60 as a base of numeration. Less 
than ten years ago all seemed to agree on the 
probable origin of this system. It was as- 
sumed that the ancient Babylonians supposed 
that there were only 360 days in a year and 
hence divided the circle so that one day cor- 
responded to each division. In support of this 
hypothesia it was pointed out that the ancient 


have been advanced against the given hypoth- 
esis as regards the division of the circle. 
Those arguments appear convincing, but it is 
not so easy to replace the old theory by one 
which is free from objections. In the third 
edition of his classic “Vorlesungen uber 
Geschichte der Mathematik” (1607, volume 
I., page 37) Moriti Cantor accepts the hypoth- 
esis that the base 60 was selected as a conse- 
quence of the mingling in the Babylonian 
country of two ancient civilizations, one em- 
ploying 10 and the other 6 as a base of numer- 
ation. In view of the difBcuIties which this 
hypothesis entails efforts have been made to 
find a more plausible one. 

Professor Edmund H. Hoppe, Hamburg, 
Germany, has recently advanced such a hypoth- 
esia* and has given a large number of histor- 
ical facts tending to its support. He assumes 
that the normal angle among the ancient 
Babylonians was an angle of an equilateral 
triangle and that it was observed at an early 
date that six such angles cover the entire area 
around a point. Hence the number 6 as- 
sumed great importance, being regarded to 
stand for completeness. The base 60 could 
then have easily resulted from a division of 
the normal angle into ten equal parts. After 
this base was established, alongside the much 
older base 10, the normal angle itself was di- 
vided into 60 equal parts and this led to the 
division of the circle into 360 equal parts. 

Whether this hypothesia will be generally 
accepted remains to be seen. The fact that the 

'AreMo der Mathematik md Phyeih, Tol. 18 
(1610), p. 804. 
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ancient Babj'Ionian wheel had six epokea while 
the ancient wheels in Egypt and Greece had 
only four tends to support the hypothesis 
that among the former an angle of 60° was 
regarded as normal while the right angle was 
regarded as normal among the latter. At any 
rate, the hypothesis advanced by Professor 
Hoppe tends to throw additional light on a 
question which relates to our daily experiences, 
but had not received a satisfactory answer. 

G. A. Miller 

UBnAMi, III. 

1I0T118 ON BNTOMOWOY 
The first volume of Mr. Kirkaldy’s long- 
expected catalogue of the Hemiptera Heterop- 
tera of the world has been issued, and is truly 
a great work. Indeed it is, if possible, too ex- 
tensive and elaborate for ready reference. 
This volume' treats of the families known to 
us as Peutatomidae, Bcutelleridse and Cydnidss. 
The general plan is similar to that of the 
Lethierry and Severin Catalogue: the species 
of each genus ate numbered, the localities at 
the right side of the page, and each reference 
includes the generic name used by each 
writer. Wherever known the food plants are 
given. In the introduction he has a classifi- 
cation of the order, and an exposition of the 
rules of nomenclature followed by him, which 
differ in several respects from those commonly 
adopted by entomologists. 

The era of discovery of strange insects is 
not yet passed. Dr. Earl Jordan has described 
a new and truly remarkable genus of insects 
which was found in a sack on the wings of a 
Malayan bat.’ He considers that it belongs to 
the Forficulida-, but its resemblance to the 
common earwigs is extremely slight. It is a 
very flat insect, with a pair of small, curved, 
oval cerci; the pro- and mesothorax have a 
median suture ; the head looks like that of a 
perlid larva, with a suture from eye to eye, the 
basal joint of the antenns is very large and 
long. Dr. Jordan calls it Arixenia ssou. He 
'"CataJogue of the Hemiptera Heteropteia," 
Vol. I.. CimicidB, pp, 382, Berlin, December, J#0». 

•Novitata Zoolojico, Yel, 16, pp. 318-626, 
1809, 3 plates. 


considers that it shows some relation to Hemi- 
ffierus, and that it may possibly form a new 
suborder of Orthoptera. It might he useful to 
compare the insect with some of the Mallo- 
phaga. as a possible connecting link between 
them and some of the neuropteroid insects. 

Dn. Alex. Sciiepotieee describes a new 
genua of primitive insects’ which he calls 
Proiapieron indicum; it comes from the 
Malabar coast. It is a smaU, slender form and 
has some resemblance to Acerevtomon, but 
probably more allied to Campodea. It has 
four pairs of rudimentary feet on the basal 
abdominal segments, each two-jointed There 
are no terminal cerci. and the antennas are 
slender; there are five widely separated ocelli 
on each eido of the head; each segment has 
only a dorsal and ventral plate, no other 
chitinised parts; the tarsi end in a single 
claw; and there are but two paire of spiracles. 

Dr. Albert Tiilmsen is the author of a 
most valuable paper on Swedish Aphidai.' In 
this first part he treats of the Swedish Pemphi- 
ginas. This subfamily he divides into six 
groups: Vacunina, Hormaphidina, Mindariiia, 
Pemphigina, Schizoneurina and Anooeiina. 
He gives a full dceeription of each genus and 
species, and as much of the life history as is 
now known. He reviews the previous olaasi- 
fications of the subfamily Pemphigine, and 
presents considerable matter on the structure 
of the group. The numerous figures illustrate 
the essential structural characters, such as 
head, antennm, cornicles end wings. 

Db. a. E. Shipley has given a valuable ac- 
count of the insects affecting the red grouse 
in Scotland.* These are principally a biting 
louse, Ooniodet felraontj, the bird fly, Omiihe- 
myia Ugopodit and a dung-fly, 5co<op4aja 
tlercorana. The author has not found any 
connection between any of these parasites and 

•“Studioa 1fl»r niedere Inssoton,” Zooi JaM., 
AM. Spit., Vol. 28, pp. 121-136, 1809, 3 pis, 

•“Aphldologiiche Studlen,” Arkiv f. Zootogi, 
Bd. V., No. 14, pp. 190, figs. 82, 1809. 

'"The Eetoparsaites of the Red Grouse (La- 
gofu MOfww),” Proo. Zool. Boo. London, 196*, 
pp. 606-384. 
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the diBeaee that serioualj affects pouie. The 
figures of the struetuie of some of these forms 
are extremely good, and particularly useful 
are those of the larvee of the Scatophaga. 

hi. E. Habaud has published a brief but in- 
teresting article on the habits of certain soli- 
tary wasps known as Pompilid».' lie objects 
to the anthropomorphic interpretations fre- 
quently given of the habits of these insects. 
He notes much variation in the methods of 
capture and mutilation of prey, as well as in 
the interest they take in their work. He oon- 
cludos that tlie sense which guides the insect 
in the selection of prey is sight and not smell. 

Tmhsi: parts of the new “ Coleopterorum 
Catalogue” of Dr. Schenkling have been is- 
sued: I., on the family Rhyssodidse, 11 pp., is 
by E, Qestro; IT., Nilionidie, Othniids, 
iEgialitidss, Petriidm, Lagriidc, 32 pp., is by 
F. Borchmaim j HI., Alleoulidas, 80 pp., is alto 
by F. Borchmann. This name is used in place 
of the Oistelids; the interpretation of CisltU 
familiar to us being erroneous and now called 
Oonodera Muls. The catalogue is on the same 
plan as the famous catalogue of Gemminger 
and von Harold, but the derivations of the 
generic names are omitted. 

To the ranks of the peculiar wingless 
Phoridc Dr. Trag&rdh adds a new genus’ from 
South Africa. Cryptoptaromyia ieamxmi haa 
the wings reduced to mere scales, barely 
visible, the antennss have a large bulbous base 
and a long hairy tip, the legs are long and 
strong and the body is but weakly chitinized. 

The manual of Indian insects recently pub- 
lished by H. Maxwdl-Lefroy and F. M. How- 
lett* will undoubtedly be a most useful work 
for local students. It is a very bulky volume. 
Notes critiques cur les maurs des Pompilee," 
Anil. got. Pranot, Btlgigwi, (7), XUII., pp. 170- 
182, 1909. 


and full of interest to those who ere unfa- 
miliar with the insects of India. The authors 
do not treat all Indian insects, those of the 
hills and the coasts being omitted. There is a 
long introduction telling of the structure and 
habits, collections in India, geographical di- 
visions of India, relation of insects to man, 
etc. Each order is treated from the lowest up 
to the Ebyuchota. Under each are direc- 
tions for collecting the forms of each family, 
as well as habits, structure, life-bistory and 
number of species in India. As “ interludes ” 
are about eighteen chapters on general sub- 
jects scattered through the volume; such are: 
Cosmopolitan insects, deceptive coloring, galls, 
migration, song of insects, blood-sucking in- 
sects, aquatic insects, insects and fiowers, etc. 
A number of figures are copied from other 
works, but most are original, and the plates 
are good, although, one fears, sometimes too 
highly colored. The economic importance of 
the various species is always considered, and 
moat of the principal injurious forms are fig- 
ured, often in all their stages. 

Nathan Banks 


TBS B0TANWA.r, SOCIETY OF AUEKWi 

The annual meeting of the Botanical Society 
of America was held in tbs Harvard Medical 
School, Boston, Maas., December 27-31, 1908, 
under the preeidenoy of Professor Koland Thaxter, 
over fifty members being in attendance. 

The officers for 1910 are: 

Pressdeni— Erwin F. Bmith, Bureau of Plant 

FM«-prestd«n(— Louis R. Jones, University of 
Wisconain. 

Treoearer^Arthur Hollick, New York Botanical 
Garden. 

fieotviaiv— George T. Moore, Misaourl Botanical 
Garden. 

Gounoiloft— William Trelease, Missouri Botan- 
ical Oacdsn; F. K Clemanta, University of Minne- 
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that ttia Ii3i>rid9 of theae culture! urried in into the cavity of the nucletu ere 
marked preponderance the paternal charaotore pUinly artefacte due to fixation, i 
(patroclinou!), or. on the other hand, that ma- aim the similar cases figured by J 
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vi% OiAentiKl parts: (1) » gaa Ugiit was found to deviate conuderably from ibe very 
[lum bulb of constant volume; (2) a generally u«*d parabola passing through zinc, 
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THE PBOBLES OF TBB ABSISTAET 
PROFESSOR.' II 

We now pass to the second division of 
our subject, which, because of its somewhat 
broader aspects, requires a slightly differ- 
ent mode of presentation. 

Questions 18, 19 and 20 were prepared 
with a view to elicit information upon the 
extent of academic freedom and of partici- 
pation in the solution of university prob- 
lems, enjoyed by assistant professors. 

Says President Eliot in his most valu- 
able and suggestive "University Admin- 
istration”: 

For datarniliiiiig the educationni policy of a 
seat of learning, the faculties arc the most impor- 
tant bodies in the entire inetitution. ... It 
devolves upon the faculties ... to discern, rcoora- 
mend and carry out the educational policies of the 
institution. . . . Membership in a faculty should 
therefore be limited to professors, associate pro- 
fessors sod assistant professors, and to those 
instructors who have received appointments with- 
out limit of time ... It is of the utmost impor- 
tance (hat every faculty contain enough young 
men to bring forward in debate the views and 
feelings of the recent college generation. To have 
its administration fail chiedy into the bands of 
elderly men is a grave misfortune for any ineti- 
tution. The™ is always good work that veterans 
who retain their phyaical and mental alertneas 
can do; but the control of a nniversity’s policy 
should not be confided to them alone. ... By the 
vitality, inventiveneaa and entesprlse of its fac- 
ulty. It ia safe to judge any institution of learning. 

PreBident Hyde, in his refreshing paper 
on “Personality and College Professors,”* 
adds to this : 

•A paper prepared for the eleventh annual 
conkrenoB of the AEBOciation of American Uni- 
vemlHeB, on behalf of Loland Stanford Junior 
Univeralty, by ProfesRor Ouido Hugo Mara and 
presented hy Frofesaor Charlee H. Huberich, 

•r»e Oaflook, August 31, IM®, pp, 931-7. 
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Because, io an experience of iwenl^ four years, 
I liave Heen 95 per cent of all administrative 
reforms advocated and accomplished by men under 
thirty-five, 1 heartly endorse President Eliot’e 
principles of juniority as the distinguishing mark 
ol a progressive as distinct from a stagnant 

The three university presidents, of those 
not now in service, who have exerted the 
greatest formative influence upon the mod- 
ern American university, are Presidents 
Eliot, Gilman and 'White. The first took 
up his presidential duties at Harvard at 
the age of 35 ; the second at California at 
the age of 41 and at Johns Hopkins at 46; 
the third at Cornell at 35. 

In view of the foregoing facta, the ex- 
tent of participation by men of 37 in the 
direotion and control of educational poli- 
cies of the several universities, disclosed by 
the following typical answers, is enlight- 
ening. The replies were formulated from 
a few more than a hundred received from 
twenty institutions. Unless otherwise 
stated, three or more answers were received 
from the institution. A composite reply is 
arranged, to give the range of replies from 
each individual institution, as representing 
the point of view of the assistant pro- 
fessor 

Query 18a was; “What are your opin- 
ions concerning the status of the assistant 
professorship in sharing in the determina- 
tion of general policies of your institu- 


menlal policy, because unless they hare such a 
share, with its responsibilities and the recognition 
resulting from it, the better part of their expert. 

4. “Fairly satisfactory.” (Less than three re 
plies ) 

6 “ Satisfactoiy '' “ 't’liey have as much indu- 
little share in the determination ot general poli- 

than three replica.) 

7 ■' Very little direct influence at present ' 
“He has a seal and voice in his college faculty, 
but not m the general university senate." ” Not 
much share ” 


8 “Have a vole in faculty meetings” “Share 
but slightly in the determination ot general poll 
eics” “Oiiiv through suggeetioiia to the head ot 
the department” (Jeneral policies are deter- 
mined largely in meetings of the faculty heads of 
departments ” 

0. “No voice whatever m determining institii. 
tional pollen's” '.hi pi'cient assiitiuit profeaaois 
have no share" “Nime.” 

10 “ Very little ” “ Mostly in liands of tlie 

deans ■’ “Tlimk assistant professors little less 
powerful than full profesaor. Believe a sugges- 
tion from either would be considered by the ad- 
niiUistiation wiili etpial care.” (Note inference to 
In **”*” ^ side-light Is 

left this institution for a larger one. ” ('ondilinna 
m tins respect were highly imsatiafactory at 



he of ripe enough age and sober-minded enough 


The replies; 

1. “The polfeies of the university are really 
shaped tiy the president.” “Assistant profeiion 
have a vote in the council, just as the lull and 
assodate professors have. They do not often 

initiate movements or policies, but have the full 

right of dilcuision, voting, etc." “ Nothing more 
to be desired.” 

2. “Assistant professor has status a little above 
janitor.” (Less than three repllee.) 

3. "Fairly satisfactory here.” “They ahoiild 
have a full share in aitoinistratiTe and dspart- 


it professors fi 
council for three years ” “ It is all it should be.” 

12. " Almost no share.” “ Has little influence! 
mostly done by older men.” "Mostly in hands 
ol heads ol departments. Hero the eider states- 
men are in control " 

13- “As a rule, given altogether too little aty.” 

Is given no say in policy of Instftutlon.” 
" Should be heard in regard to sueh questions.” 
“Has a vote In all faculty actions.” "When a 
division is called for in faculty meeting, profeaaora 
have two votes, assistant professors one vote and 
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U. “ Smtlifdfltorj in tupwsts. DepradB en- 
tlreljr os Us Isdivldual ablUty.’' “ As to general 
poHoies, all aasiitiuit professors liave a rote, as 
well as professors and deans, in the council.” 

IS. “ left to heads of departments.” ” Inci- 
dental [sbare] only.” “ Sliould lie given lull vote 
ou questions pertaining to institution policy.'' 
“The ussistant professors are niembera of the 

mitted to members of the institution,” “ 1 am in 
the council which deteriuines the policy. Am 
elected by confreres heiou rank of clinical pro- 

the ' faculty,’ which is without power of initia 
live” (Use then three replies ) 

ago full professor ” “In ray case I can see no 
difference between assistant and lull professors in 
this respect,” “We enjoy all tlie privileges of 
full professors, but receive smaller salaries. It 
seems to me that is about the only distinction 

IS. “ Depends upon personality and attainments 
of the assistant professor ” “ They have a great 
deal of influence here with us, and vote in faculty 
and coramitteo meetings just ns full professors 
do,” “Perfectly satisfactory." 

19 " An appropriate share ” " Have votes on 
all questions in faculty ineetiiigH and seive on 
nuiny important committees." 

20, “No influence." “ffimeral policies are de- 
tei mined entirely by the full professors.” 

The foregoing replies show comsidereble 
range of institutional polip.v. Taken with 
their fonteits (necessarily omitted here) 
they also disclose a prevailing conception 
of a faculty, aa a body scarcely so impor- 
tant and influential in its function* as the 
ideal quoted from President Eliot at the 
beginning of thin flection. In thii light, 
such apparently discrepant answer* a», for 
instance, those grouped under inetitntion 
5, fall into harmony, and *o interpreted 
would mean that the faculty, as a whole, 
beam but small part in shaping policies, 
but in that part the assistant professors 
have nearly the influence of the full pro- 
fessors. 


4-l:i 

moot sensitive points in the present-day 
university organizations— the status of the 
assistant professor in sharing in the de- 
termination of departmental policy, cur- 
riculum and assignment of courses. The 
replies are grouped by institutions, al- 
though, miller the prevailing system of 
departmental organization with permanent 
heads possessing ill-deflned powers, it is 
natural to expeet greater variations within 
the individual institutions, according to 
the interpretation of their duties by the 
various department heads. 

yiiery 18(i, reiilies : 

1 “ The head has absolute power ” “ According 
to the dlepositioii of the head of the department.” 
“ Dcpartmrnia vary m this iiiiivcrslt). In some it 
IS done by conference and gi'neral meetings. In 

ally for suggestions in writing, all decisions rest- 
ing with the head of the department. We have 
had about three department meetings in fifteen 
years. We get in writing our assignment of 
courses and hours from the head of the depart- 
ment” "Departmental policy ( depart 

ment) very democratic, Majority of questions 
determined by vote of entire department Indi- 

(Lus than three replies ) 

3. “ Fairly satisfactory ” 

4. " Satisfactory in my department” "Very 
plcaaant relatione with the head of department.” 
(Lest than three replies.J 

6. “Considerable, but (in general) insuffloient 
ahare." “They have little to do with it. The 
•ystem of departmental headahip is to blame for 
this. This la the most detrimental arrangement 
witUa OUT universities at present.” " Unsatisfac- 
tory. Too much power Is centered in the head of 
Iha department. The assistant professor given 
little chance bo influence departmental policy.” 
•' Have been practically full professor except in 

fl. "No difference [between assistant and full 

profeoBon] in these matters at " “ Should 

haye an advisory oapaoity, but determination of 
eonne of oondust should be In hands of heads of 
departments.” (Less than three replica,) 

7. “Not much share." “He is usually con- 


Our next query is directed at one of the 



proportion to favor enjoyed in ey« of head of 

13. " Sharee none too much.” “ Very little 

aay.” “ Should be heard in regard to nieh quea- 
tiona.” " Should be subject to the head of depart- 
ment.” “ In department, have a voice 

determining departmental policy.” “Too maiiy 
professors think they should have sole control. 
'Their policies might be disrupted.’" 

14, “ In the large departments his influeDce is 
small in determining [these matters]; in small 
departments he very often takes the place of the 
professor or head of the department m this line 
of work. In many cases has entire cbaige of 


ence in dcpartipental .policy." 

On the whole, these results, while show- 
ing more free participation in departmental 
than in general university matters, still 
disclose a state of affairs far from gener- 
ally democratic. 

The nest query (18e) was in regard to 
the freedom enjoyed by the assistant pro- 
fessor in the conduct of individual classes. 
Here the replies are much more uniform, 
disclosing, in general, a gratifying condi- 
tion of entire freedom, within the limitt- 
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tions necewarily imposed by correlation of 
departmental work. There ia, however, a 
plentiful sprinkling of “Should have con- 
trol,” which sounds as if the wish rather 
than the possession were father of the 
thought ; and also others, of which the fol- 
lowing are selected as typical: “None.” 
“Given, usually, freedom in conduct of my 
classes.” “A marked tendency on part of 
head to urge his own methods.” “The 

professor of decides the teits 

to be used and the amount of work to be 
covered ” “The presence of his superior 
in the room (as is the case m some depart- 
ments) overseeing his work is, to eipress it 
mildly, damnable.” “In general, not 
enough freedom is allowed in those courses 
which require several sections taught by 
several men.” By way of variety, one 
reply suggests i “Possibly less freedom and 
more supervision in some cases might be 
better,” 

The aim of query 19 was to disclose the 
conditions of nature and amount of work 
required, and whether these reasonably 
favor carrying on advanced work and in- 
tellectual growth. Eleven blank or non- 
committal TcplicB were received. Exactly 
60 reported conditions from “reasonably” 
to ‘ ‘ extremely ’ ’ satisfactory. Fifty -one re- 
ported conditions as unsatisfactory for one 
or more of the following reasons ; Excess of 
elementary work; correcting exercises ; 
preparation of laboratory material; com- 
mittee work; inadequate equipment or 
library; heavy schedule of instructional 
work ; lack of presence and inapiration of 
advanced students, and pressing need to 
spend all available time in aupplementing 
salary. 

The actual amount of scheduled work 
seldom ranged below 10 hours, while as 
high as 18 appears to be the rule at some 
of the institutions; as high as 20 is re- 
ported and 15 is not uncommon. Here are 


a few typical, significant replies: “Have 
ideal research position.” “So many do not 
take advantage of the existing opportuni- 
ties that I should suppose a reduction of 
routine duties would not be of advantage 
to the university ” “Conditions not fav- 
orable to research beyond that necessary 
to do teaching well ” “Have had almost 
no time for past five years for research or 
investigation.” “Nights, holidays and 
vacations must be used for advanced work 
instead of recreation.” “An excess of 
work is not forced upon us, but it is at 
baud, aud the conscieutious man does it to 
the detriment of his own studies." “It is 
only by working to the limit that I am able 
to carry on any research work.” “The 
nature and amount of work demanded of 
me have made me deem it necessary to aim 
at good teaching. This has been favorable 
to intellectual growth but not to research.” 
“Tlie heaviest part of the burden of 
routine teaching work is borne by those 
below the rank of professor. There is, 
however, good opportunity for research 
and advanced work, if one oould be re- 
lieved of the awful feeling of lack of ma- 
terial provision for the future, and of fam- 
ily responsibilities not adequately met in 
tile present.” 

The twentieth question was: What are 
the conditions governing tenure of the as- 
sistant professorship, and are they the best 
for reasonable independence of thought 
and action! Typical replies are here 
grouped, not according to individual in- 
stitutions, but aocording to the seven pre- 
vailing systems of tenure. In the outset 
it should be stated that, judging by the en- 
tire lack of mention of such in the replies, 
influences upon tenure from outside the 
university are gratifyingly non-existent. 

L No fixed iwUoy. 

“We have no fixed policy. Would be mote 
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freedom.” "Removil for auw only.” 
(Untand the conditiom, they nre: Good 
uousiiur, efficient teeohing and reasonable intel- 
lectual growth. If thie is correct, I think they 
are the best possible ” 

No comment is necessary, beyond calling 
attention to the fact that undue subordina- 
tion is destructive of character of both 
subordinate and superior; and conditions 
which tend to foster it should be tolerated 
no longer than it will take to get rid of 
them. 

So much for the existing conditions as 
viewed by the assistant professors. We 
may compare our impressions from their 
conclusions with this by President Eliot 

The young American who chooees a univenity 
career uiuet tlicn abandon all expectation of riches, 
and of the sort of luxuries which only wealth can 
procure. What he may reasonably expect is a 
•eoure income, a liie-tenure, long vaeationa, the 
gratifleation of his intellectual taatei, good fellow- 
ship in study, teaching and research, plenty of 
books and a dignified though simple mode of life 

We now turn to their suggestions con- 
cerning the problem of the assistant pro- 
fessotahip, looking toward higher individ- 
ual or institutional efficiency. These have 
been grouped as well as may be under 
separate headings and the most revolution- 
ary one is here given the place of honor: 

1. Abolish the assistant prolesaorship. 

"Let the instructor be a temporary appointee. 


Polieiea should be well-known, clear-cut and 
loyalty insisted upon; these men wish to cooperate 
and to that end desire that they be given the 
confidence of their eeniore, and not to be kept 
intentionally in the dark as to the possibilities of 
their position or the scope of their work. " Each 

should have a better understanding with all his 
associates as to what specific purpose in the world 
he ia trying to aceumplieb, and in what details he 
ie responsible and in what details only an agent. 
The whole to be open and aboveboard.” 

4. Facilities 

In addition to such criticism of limitations of 
library or lack of equipment from which all mem- 
bers of the etaff sufTcr alike, the assistant pro- 
fessor feels that Ins needs of office and research 
room and ocoasional clerical or stenographic 
service are overlooked, 

More eerioue than thie ie the complaint that he 
has no voice in making up the department budget 
and that, as a consequence, serious injustice is 
sometimes done his clisscs and himself by an 
indifferent or unfriendly head of department. In 
the following quotation I change the actual figures 
—to prevent ideutiftoation— but retain their essen- 
tial ratio. 

“ Our department has *6,000 this year for cur- 

department of five men, my grant was only fiS.'i. 

Thla sum was soon exhausted, and from 

until next July my laboratories must get along as 
best they can without funds. In this matter the 
head of the department has nhsohite power, from 
which there is no appeal.” 

The fsilnre to include in book-lists those which 
the aseistent professor requires for his advanced 
work and growth ia also not unknown. 








dMirmui, oi atrictl; limited povren, on temporary 
appointment to the poet. 

, la Balaiy. 

A general increaae ol talery in thia rank ia an 
imperative ueoeaaity; aufllcicnt evidence of thia 
ha been prevented. The coat of living haa in- 
Weaaed hO ner cent, in the neriod of teachinz 


In sutnming up the azpirationa of these 
men, I can do no better than to quote the 
words of the late President Canfield : 

The three contruiling deairea of every normal 
Firat, to live Nut merely to exiat. Almoat 
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Third, to do that which will endure. He will 
have no part in oblivion, he ia unwilling to he 
forgotten, he can not abide the thought that hia 
work is to perish, that all that to which he has 
given his time and strength and thought and 
power comes to an end simply because his body 
dies. He wishes to project hie temper and his 
purpose and his plane Into the future, to find in 
this way and even here the beginnings of immor- 
tality, so to labor that at least a part of his finite 
product may be worthy to bo woven in and in 
with the divine plan and thus become lasting and 
infinite. 

Guido H. Manx 

STANronn UimiasiTY 

{To ht continued) 


TUB ELEi'ENTB IVTERE ATWE Ah CON- 
GRESS OF GEOLOGISTS, STOOKnOLU, 

mo 

BzsPECTixa the progress of the arrange- 
ments for this congress, which ia to be held in 
Stockholm, August 18-25, the secretary-gen- 
eral of the congress has given the following 
information (February, 1910): 

The deliberations of tho congress will prin- 
cipally concern the discussion of the following 

1. The Geology of the Frecamhrian Syeiemt. 
—Tho discussion is divided into the debate of 
the following special questions : (o) To what 
extent can it be proved that the characters of 
Archean rooks are due to a deep-seated meta- 
morphosis! and (i) The principles of a classi- 
fication of the Precambrian formations, espe- 
cially as to what extent a classification after 
age, of local or universal importance, oan be 
carried out. The following gentlemen have 
hitherto held out short introductory lectures 
for this discussion: F. D. Adams, Oh. Barrois, 
F. Becke, TT. Grubenmann, J. F. Kemp, A. 0. 
Lane, J. J. Sederholm and P. Termier. 

2. The Abrupt Appearonce of the Cambrian 
Fauno.— Messrs. Ch. Lapworth, Q. F. Mat- 
thew, A. EothpleU, 0. D. Walcott and J. 
Walthor have promised contributions on this 
subject. 

3. The Ohangea of the Climate Stives the 
Maximum of the Laat Glaciation , — As an in- 
troduction to this discussion three Swedish 


scientists (0. Andersson, G. De Geer and B. 
Somander) published last spring compreben- 
sive descriptions of matters of fact observed 
in Sweden, which are conclusive for the ex- 
planation of the postglacial climatio devia- 
tions in that country. These three essays were 
sent to a considerable number of foreign soi- 
entific men that have occupied themselves witii 
the question of postglacial climate, and these 
gentlemen were at the same time requested to 
cooperate in an international discussion of 
this problem. The Swedish Committee de- 
sires the cooperation in this international de- 
bate in such a manner that from each country 
but one report on the postglacial climatio 
deviations observed tliers should be sent in. 
In consequence of this invitation already sev- 
eral treatises on the said subject have been 
sent in and scientists from the following 
countries have hitherto promised their co- 
operation: Austria, Belgium, Canada, the 
Cape Colony, Denmark, Egypt, England, Fin- 
land, France, Germany, Hungary, India, Italy, 
Norway, Russia, Sweden, Switzerland. Be- 
ports on tho arctic and antarctic regions have 
also been received, 

All the treatises, sent in from the different 
countries, will be collected in an autononoos 
work: The ehangea of cUmate itncs the maari- 
mum of the laat glaciation. This publioatian, 
which will probably be ready in the ooutsa of 
the month of AprU, will form the basis of tha 
coming discussion. This work will bo sent 
free of cost to the contributors. Besidaa, tt 
will also be procurable, at a price not yet fixsd, 
from the publisher, " Generalstabena lito- 
grafiska Anstalt,” .Stockholm 3. 

4. The Iren Ore Beeowcee of tha WoriA— 
In the beginning of 1103 the committee of fha 
congress sent to the national geological iMtl- 
tutions and to the mining geologists ia ttn 
different states invitations to take part ia aa 
exhaustive investigation of the above queitiM, 
This request has everywhere met with so nwh 
attention that, at present, reports from neatly 
all the iron-ore producing countries of tkg 
world have been reoeived which will be 
leoted in one work: " The Iron-ore BesoMM 
of the World.” This publication, oonslstiaK af 
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quarto vi& numeroui 
f||Ml|>|Dd illuatrationa in the text and aocom- 
by an atlae of 40 map-eheeta, will 
lllll^be ready. It will be aent free of ooat 
4# %(govorainenta of the cooperating atatea 
apd -bp. the collaboretoTB, and it will alao be 
ipoewable from the above-mentioned publiaher 
abwiadoe of £3. Thia work will form the baeis 
fyg thl diacuaeion at the oougrepa of the poe- 
TtV-H**?* idle future iron and ateel induatry 
to gpnpure the raw material. 

&, the Oeohgy of the Polar Beptona.— Thia 
anfa^ will be treated in a aeries of special 
IgBlBaea, of which the fallowing hare hitherto 
Hitt advised: 


Tff, Jarner; "The Oeological Beaulta o( the 
jiapaarh iSxpeilitlon to Northeastern Oreenland.” 

A. Q. Nathorat: “The Climatic Twtiroony of 
thwiiaaall Florae in the Polar Begions." 

3. % Pompeckj: " The Juraaaie Depoaita of the 
AaMaOegioD." 

R^li Uaalngi "The Eruptive Area of THmau- 
aak~Meatern Greenland.” 


XMlea, one of the geologiata of the last 
BrWila Antarctic Expedition will give a re- 
peitiap the geological results of this expedi- 

Ipainnection with the discussion of polar 
Ipa^KK there will be an exhibition arranged 
gi geological collections brought home by 
flwadMi expeditions from the arctic and ant- 
aantfa regions. 

Hw debates of the congress will principally 
MMi»^o the discussion of the above ques- 
idnta'' Isolated leoturea, of which the com- 
biMm has been informed, will be placed in 
a— il l * , the following sections: 

' SMInaral and raglonal geology. Tectonic mat- 


%4iratignphy and paleontology. 

' g| teaternary format' 

4 ^plied geology. 

ion with 

IS will be ananged: 
Al^Wcursfons before the Ooegreu, 

' V«|>ltshergsn, July 8S to August 17. Leaden 
ta. Da Geer. 

•r-xAMIocrlaad (over-thrusts, eroptivss, iron ore 
flrids), July S7 to August 17. Leaden: 


A. O. Hhghom, Hj. Lundbohm and P. J. 
Holmqniit. 

3. Iron-ote fields of Oellivara and Kirunavaara, 

August 0-17. Leader: HJ. Lundbohm. 

4. Quaternary geology of the Tornetrhsk, August 

»-17. Leader 0. SjOgren. 

5. The Alps of Sarclt, July 27 to August 17. 

Leaden A. Hamberg 

6. Quaternary geology of Angermanland and 

Jdmtland, August 3-17. Leader: A. 0. 
HOgbom. 

7. Peat-moors of Nhrke, August 10-16. leader: 

L. V. Post. 



mg (he Congreti 
.ions of one day, principally in 
of Stockholm. 

nediatcly after the Congreea. 


1. The Archean rocks of middle Sweden, August 
26 to September 4. Leaders: A. 0 HOg- 
bom, P. J. Holmqulst, A. Oavelin and H. 
HedftrOm. 


2. Silurian deposits of Gotland, Dalarne and 

VdstergOtland, August 26 to September 6. 

Leaders: H. Munthe, H. HedstrOm, C. 

Wiinan and E. Warburg 

3. Quaternary geology of southern Sweden, Au- 

gust 26 to September 8. Leaders G. De 

Geer, H. Munthe and A. G. Nathorst. 

4. Ore fields of middle Sweden, August 26 to 

September 6. Leaders: Hj Sjhgren, W. 

Petenson and H. Johansson. 

8. Morphology of middle Sweden, August 26 to 

September 4. Leaden: 0. NordenakJOld 

and B. De Geer. 

6. Flant containing mesosolo deposits In Skfine, 

August 26-29. Leader- A. G, Nathorst. 

7. Cretaceous system in Skhne, August 26-29. 

Leader: A. Hennig. 

D. BeoureUm in Skdne after the eonobuion of 

group 0. 

Silurian deposits, September 7-13. Leader: 

J. C. Moberg. 

In the begiiming of March the second cir- 
cular of the congreea will he sent out, contain- 
ing full particulars about the excuraiona and 
a statement of costs, etc. 

All oorieepondeuce relating to the congress 
to be addressed to the eeontary-general, Fro- 
feeeoT J. G. Anderson, Stockholm 8. 

Synchronous with the Congress of Geolo- 
gists and in intimate oonneotion with it “ The 
Second International Agrogeolqgical Confer- 
ence ” will be held in Stockholm. The aecre- 
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tary of the aamo is Df. H. Hesselman, 
Valhallavagen S6, Stockholm. 


TEE BROOKIYE BOTANIC CARDEN 
4 Brooklyn Botanic Garden is now being 
established by the City of Greater New York 
in cooperation with the Brooklyn Institute of 
Arts and Sciences. Between twenty-6ve and 
thirty acres of land, south of the museum 
building of the institute in Brooklyn, and 
separated from Prospect Park by Flatbueh 
Avenue, have been set apart for the purposes 
of the garden, and are now being surveyed 
and graded. A laboratory building for pur- 
poses of investigation and instruction, together 
with a range of experimental and public green- 
houses, will be constructed during the coming 
summer and autumn. For this purpose the 
City of New York has appropriated $100,000. 
In addition to this, friends of the garden in 
Brooklyn have subscribed $60,000 as an endow- 
ment, the income of which is to be used for 
the purchase of equipment. It is intended to 
make the new garden not only a center of 
research, but also to give instruction to both 
elementary and advanced classes in botany, 
and cooperate in every feasible manner with 
the botanical work of the public and private 
schools of the Borough of Brooklyn. Dr. C. 
Stuart Gager, professor of botany in the Uni- 
versity of Missouri, has been appointed di- 
rector of the garden and will enter on his 
duties the first part of July. A scientific 
staff will be gradually assembled as soon as 
the buildings are ready for occupancy. 


SCIENTIFIC NOTES AND NEWS 
Db. Oborqk W. Hill, of Nyack, N. Y. and 
Professor E, B. Wilson, of Columbia Univer- 
sity, have been elected foreign members of the 
Brussels Academy of Sciences. 

Thb Hiiraford Committee of the American 
Academy has recently made the following 
grants in aid of research: To Professor Joel 
Stebbins, $360, in aid of his researdh with the 
lelenium photometer. To Professor W. W. 
Campbell, $126, in furtherance of the research 
OB the polariscopic study of the solar corona 
by means of a Hartmann photometer. To Mr. 


Frank W. Very, $*0, for the p 
photographic glass plates of the si 
Higgs. To Professors C. E. 1 
Augustus Trowbridge, $260, i 
research on the effect of ether drift I 
intensity of radiation. To Professor 
Mcndeuball. $250, in furtherance of 
search on the free expansion of gases, 
committee has also made a grant of $ 
Professor Gilbert N. Lewis in aid df 
aratioii of abstracts for publication in 
and beat for the forthcoming Iiitenwtienal 
Physico-chemical tables. 


Pboffssob E G. Conklin, of Princeton Uni- 
voMiti. has been appointed to represent the' 
National Academy of Sciences at the Zeelag- 
leal Congress at Gratz. Austria, and rt the 
meeting of the International Associatien ef 
Academies at Rome, Italy. 


Till. American Philosophical SocintT hat 
appointed Professor E, 0. Conklin, offtlaee- 
ton I'niversity, a delegate to the eighth laMr- 
iiatioiial Zoological Congress at Gralt. Aoa- 
tria. August, 1»10; Professor Geaatm Is 
Goodale, of Harvard University, a deh|Me to 
the International Congress of BotanitH at 
Brussels. May, 1910, and Profesaor H swhriek 
W. Putnam, of Harvard University, a4ahv«M 
to the Congress of Americanists in fte 
of Mexico in September, 1910, 

pROFissoR Sir J. J. Thomson has botnaattm- 
inated to represent Cambridge Univc«i$y at 
the celebration in October, 1910, of Ae (Wr 
teiiaiy of the University of Berlin. 

Tiik Biological Society of the MaMaohs- 
aetts Institute of Technology gave a diaagg in 
honor of Professor Wm. T. Sedgwilk, im 
March 17, prior to his departure for 
Speeches were made by President MaAaltiii, 
Professor Talbot and Professor Portal; 
Professor Sedgwick replied. 

Dr. Hlnry Fairfiku) Osborn, presihntti 
the American Museum of Natural 
and Dr. Charles W. Dabney, of the IfaiMr- 
sity of Cincinnati, are among those vriashaaia 
been chosen as electors for the Hall ofMtM 
of New York University. 
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PiWESsOB Bashfohd Dean, Columbia Dni- 
TWailS', ban recently been decorated by the 
Fudub ffovemment chevalier de la legion 
dliOBBCur in recognition of his servioos to 
Eooiaiy in France. 

D». H. A, Miehs, F.K-S., principal of the 
Dniaarsity of London, has been elected a mem- 
ber of the Athcuaiuin Club for “eminence in 

Dk 0. Lloyd Morgan, FJLS., for upwards 
of twenty years principal of Dniversity Col- 
!•••, Bristol, first vice-chancellor of the uni- 
vanity and now professor 5f psychology and 
ethics, has received a presentation from the 
staff and students of Cniverstty College and 
fideada. The gifts consisted of several sub- 
stantial pieces of plate and £200 worth of 
boolH. 


The Marquis Cappetli has been appointed 
pnaidcat of the International Institute of 
Agrieulture at Rome, to succeed Count Faina, 
wha has resigned owing to diplomatic troubles 
about minor appointments under the institute. 

The following officers of the Pellagra Iiivea- 
tigMian Committee have been selected: Chair- 
■UHt, Sir T. Lauder Bruiitoii; nce-ckairman, 
Db. T. M. Saiidwith; honorarv HCretary and 
iHantrer, Mr. J. Cantlie; advisory ruheom- 
mtitw, Mr. E. E. Austen, Professor E. C. 
Baris, Sir William Leisliman, Dr. J. M. H. 
MbaBeod, Sir Patrick Manaon, Sir John Mc- 
Bl^ltoan, Dr. F. W. Mott and Professor Hon- 
|M> Sass. The field-workers will be Dr. Louis 
tK Btmbon, of the London School of Tropical 
BMKne, and Captain J. E. Siler, with Mr. 
MiHm! Dawson-Amoruso and Mr. 0. C. C. 
IWdiai as assistants. 

. Xht H. H. Bunzed, BBsistant in pbysiolog- 
i*»li ahemistry at the University of Ohieago, 
bag hlen appointed bioohemieal expert of the 
IlnmHi of Plant Industry in the U. S. De- 
gUbHent of Agriculture. 


, Bbl. H. Obeiobton, professor of philos- 
l||jBr«t Cornell University, will have leave of 
|l||gHe next year, His courte will be taken 
Iff) Bib <3- H. Sabine, of Stanford University. 

iBwAagiaTAKT Suboeon 0. H. Latiiideb, of 
BwlMtio Health and Marine Hosintal Serv- 


ice has been sent to Milan and other places in 
Italy for the purpose of making an investi- 
gation into the origin and prevalouoe of pel- 
lagra and into the measures being taken to 
combat the disease, 

Mb. W. Q. Batewax, lately instructor in 
chemistry in Stanford University, has sailed 
for China to take up his work as professor of 
chemistry in the Thiiversity of Tiensiu. 

Da. V. Fkaxz, assistant in the biological 
station in Heligo Land, has been appointed 
head of the department in the Frankfort Neu- 
rological Institute 

PaorESSoB W. M. Flindebb Petrie has ac- 
cepted the presidency of the Hampstead Sci- 
entific Soeiet.v, m suceession to Sir Samuel 
Wilks, F.R.S., who has resigned. 

Dr. Joun M, CofLTEH, head of the depart- 
ment of botany, was the orator at the seventy- 
fourth convocation of tlie Unlveraity of Chi- 
cago, on March 15, The subject of his ad- 
dress was “ Practical Scieni’o.” 

Dean F. E. Ti'bneaire. of the College of 
Engimiering of the University of Wisconsin, 
reported at the eleventh aimiiai meeting of the 
American Railway Engineering and Main- 
tenance of Way Association at Chicago last 
week on the work of the special oonmiittee on 
the effect of high sjieed and weight of trains 
on steel and iron bridges, of which he is ohair- 

Da. Elleworib Hdntinoton, of Tale Uni- 
versity. on February 26, lectured before the 
students of Denison University on “ The Un- 
tamed Inner Border of Palestine.” 

The Bakerian lecture of the Royal Society 
was delivered on March 17 by Profeaaor J. H. 
Poynting, F.R.3., and Dr. Guy Barlow, on 
“ The Presauie of light.” 

Amono the leoturea to be given at the Royal 
Institution, London, after Easter, is a course 
of three on the meohaniam of the human voice, 
by Dr. F. W. Mott, FJLS., Fullerian professor 
of phyaiology; Profesior 0. J. Hoimbs will 
give two lectures on heredity in Tudor and 
Stuart portraits; and Major Ronald Roai, 
F.B.B., two leotures on malaria. The TyadaU 
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lectures on electric heatinB and pyrometi; 
will be given by Professor J. A. Pleming. 

Dk, Aipked TncKEBMAN, historian for the 

American Association for the Advancement of 

Science, requests us to state that if members 

of the American Chemical Society who have 
had correspondence with the late Dr. Charles 
B. Dudley will send it to him at the Smith- 
sonian Institution, Washington, D, 0., it will 
be safely preserved and will be accessible to 
those interested. 

The Hev. Carr Waller Pritchett, formerly 
director of the Morrison Astronomical Ob- 
servatory and president of Central College 
and Pritchett College, Missouri, died on 
March 18, at the age of eighty-seven years. 

pROFEBSOB Edwabd A. Bowseb, for thirty- 
three years professor of mathematics and engi- 
neering at Butgers College, died at Honolulu, 
at the age of eixty-6ve years. 

Geobob Wilms Kibkaldy, an entomologist, 
known for his work in hemipterology, died at 
San Francisco, on February 2, in his thirty- 
sixth year. 

Dh. E. P. Wrioht, for many years professor 
of botany in Dublin University, has died at 
the age of seventy-six years. 

At the general meeting of the American 
Philosophical Society in April, 1909, a com- 
mittee on South Polar exploration was au- 
thorized. The resolutions in reference to the 
matter were sent to all the scientific bodies 
naturally interested in such exploration, and 
were supported very widely by them. Eater 
the following were appointed members of this 
committee: Edwin S. Baloh, Henry G. 
Bryant, Hermon C. Bumpus, Wm. Morris 
Davis, George W. Melville, Henry F. Osborn 
and Charles D. Walcott. The committee has 
been actively at work to promote the explora- 
tion of the South Polar region by an Ameri- 
can expedition under the auspices of the gov- 
ernment. The Navy Department is actively 
interested in the matter, and it is hoped that 
the expcditian will be definitely authorised be- 
fore long. 

SuTT committees on the prevention of 
tuberculosis in various parts of the state of 


Now York met at Albany last wedt. AtHha 
session on March 18, the Eon. Joee^ S. 
Choate presided and among those makingsilb 
dresses were Dr. Simon Flexner, direetee-idlt 
the Kookefellcr Institute of Medical KesaHrill, 
and Dr. E. L. Trudeau. 


The summer meeting of the American 
atitnto of Chemical Engineers will be hdd«t 
Niagara Falla, N. T., from Juno 22 to 21. A 
promineni: feature of the meeting wiS he 
visits to the interesting chemical induateias 
in this locality. An important program 
papers is being arranged for by the commitMe 
on meetings. 


A Physios Club at Philadelphia has fcatn 
organized with Professor George A. Hoadhy, 
of Swarthmore College, as president and ’’Qt. 
Guy W. Ohipman, of the Friends’ Ce4)(il 
School, as secretary and treasurer. There aae 
at present forty-three members. At the faMHi 
meeting held at the Central High Schoij, HA 
March 11, Dr. Paul K. Heyl, of the CsaMi 
High School, presented a paper on the 
netic storm of September 2S. 

The eighth International Physiolq|bA 
Congress is to be held at the Physiologicilft- 
stitute of the University, Vienna, from |||^ 
tember 27-30 next. ' 


The British Medical 

■its seventy-eighth annual meeting in Eop 
July 26 to July 29. The president’s a^i 
will bo delivered on July 26 and the seU 
will meet on the three following days. ’ 
president of the association is Sir W^ 
Wbitla and the president-elect Mr. W> 
Butlin. ., 


The Medical Record states that the FAllMb 
Dental Infirmary is soon to be inoorpMlii 
in Boston as a result of a donation of HMi* 
000 made by Mr, Thomas A. Forsyth, ofM 
city. The infirmary is to be located in ilMt^ 
enway Street in the Back Bay, ia to beAl>- 
oughly equipped and manned for orflili 
dental surgery, and is to be free to any fill 
under sixteen years of age. The purpjsS 
the dinic is to give free care of the WlliAA 
eveiy child in Boston. A e,# 
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Avono the recent gifta to the U. S. National 
Kuseum are a eeriee of minerals from Cohalt, 
Ontario. These include a specimen of nic- 
oolite which is an arsenide of nickel and shows 
the rich metallic luster so characteristic of all 
nickel ores. Another is a fine specimen of 
breithauptite, which is a combination of nickel 
and antimony, with strings of native silver in 
a matrix of calclte. The slender veins of 
these two metallic ores wandering irregularly 
through the white limestone are most attrac- 
tive. With these there is also from the same 
looality a specimen of the mineral, known as 

smaltite which in composition is a combina- 
tion of cobalt and arsenic. It has a white 
silvery appearance and is a good cabinet 
specimen. 

Tbe twenty-first session of the Biological 
Laboratory of the Brooklyn Institute of Arts 
and Sciences located at Cold Spring Harbor, 
Long Island, will be held for six weeks be- 
ginning Wednesday, July 6. The courses of- 
fered comprise field zoology by Drs. H. E. 
Walter and 0. B. Davenport; bird study by 
Hn. H. E. Walter; comparative anatomy by 
Drs. H. S. Pratt and A. A. Schaeffer; general 
embryological and microscopical technique by 
Hiss Mabel Bishop, of Goucher College; ciyp- 
togamic botany by Dr. D. S. Johnson, of 
Johns Hopkins University, and Mr. H. H. 
Toik; ecology by Dr. H. 8. Conrad, of Grin- 
ndl College. For the first time a course for 
tesohers on the principles of agriculture is 
offered under the direction of Professor H. H. 
Laughlin, of Missouri State Normal School, 
tt Kirksville. The usual facilities for begin- 
ning investigation under the direction of the 
instructors are offered and a limited number 
of ubles and private rooms are availaUe for 
fatvestigators. Those who desire to make use 
of the facilities of the laboratory for investi- 
gation may address the director, 0. B. Daven- 
port, Cold Spring Harbor, N. T., from whom 
announoements may be obtained. 

Ttm Otographical Journal is informed that 
• seientiflc expedition to Colombia ia b^ng 
higaniied at Neuchfitel, under tbe auepiees of 
til* Booifitfi Helviftique des Boienoes Natur- 


4^5 

ellea, the leader being Dr. O. Fuhrman, pro- 
fesaor of zoology at Neuchitel University. It 
ia hoped that a start will be made in July next, 
and the mam objects kept in view will be the 
study of the fsuna of tbe lakes and rivers of 
central Colombia, as well ss the parasitic flora, 
but geological and geographical observations 
are also contemplated. Dr. Fuhrmann will be 
accompanied, as botanist, by Dr. Mayor, of 
Neuchitel. The Magdalena will be ascended 
from Baranquills to Puerto Berrio, whence 
the party will proceed to Medellin. From this 
and other centers excursions will be made to 
various parts of tbe central Cordillera and the 
region of the Cauca, the travelers afterwards 
turning their attention to the Paramos of the 
eastern Cordillera, and making excursions in 
various directions from Bogoti. Halts will 
also be made later at Honda and Puerto 
Berrio, during the return journey to the coast. 


vmvsRsirr isd educational newb 
Mas. Helen Haeilev Jenkins has given the 
University and Bellevue Hospital Medical 
College $100,000 to endow the Mareellus Hart- 
ley professorship of medicine. 

Mr. Chester W Lyman, of New York, has 
given $5,000 to the Sheffield Scientific School 
of Yale University for a lootureship on the 
subject of water-storage conservation to be 
known as the Chester W. L,vman lectureship 
in memory of tho donor’s father, who was for 
many years professor of physics and astron- 
omy in tlie Sheffield Scientific School. 

A raiEND of the Allegheny Observatory has 
endowed a fellowship in astronomy at that 
institution. The fellow is to receive $500. 

It is reported in the daily papers that Mr. 
John D. Rockefeller has given $160,000 to 
erect buildings for the American College for 
Qitia at Constantinople. 

Hr. W. H. Lever haa offered to give to the 
University of Liverpool, property of the value 
of £84,000, which appears to l^ve been the 
rooelpta resulting from a libel suit instituted 
against the London Daily Mail by Measra. 
Lever Brothers. 
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The Duke of Portland has promised £2,000 
towards establishing a chair of mining at 
Nottingham University College. 

The trustees of Cornell University have 
decided to limit the work in the medical de- 
partment at Ithaca to one year in the future 
instead of two, as has been the custom since 
the school waa founded. 

Of thirty-one elections to the Phi Beta 
Kappa honorary fraternity at Cornell Uni- 
versity, nineteen are women, and of twenty- 
seven elections at the University of Dlinois 
twenty are women. 

Closer relations are lieing catabliahed be- 
tween the College of Physicians and Surgeons, 
Columbia University, and the Mt. Sinai and 
German Hospitals in New York. The follow- 
ing members of the staffs of the hospitals have 
received appointments in Columbia Univer- 
sity. From Mt. Sinai Hospital Drs. Brill, 
Libman, Gorster and Berg, and from the Ocr- 
man Hospital, Drs. Kammerer, Stadtmiiller 
and Hcnsel 

Dr. Oecroe P. Burns, of the University of 
Michigan, has been called to the chair of bot- 
any at the University of Vermont. 

Mr. Leonard Doncaster, lecturer in the 
University of Birmingham, known for his 
work in zoology and especially in heredity, 
has been elected a fellow of King’s College, 
Cambridge. 

Mr. WiLLiAU Bay, Bbode scholar from 
Adelaide at Oxford, has been elected to the 
Philip Walker studentship at Oxford, for 
research in pathology. The fellowship is of 
the value of £200 a year for three years. 

Dr. G. Haberlandt, of Graz, has been called 
to the chair of botany at the University of 
Berlin, vacont by the retirement of Professor 
Schwendener. 

Dr. Karl Ublio, of Berlin, has been called 
to the chair of geography at TSbingen, to 
succeed Professor K. Sapper. 

Dr. Alfred Grund, of the University of 
Berlin, has been made professor of geography 
in the German University of Prague. 


Dr. Ernst Mepmank, of Halle, has beMi 
called to the chair of philosophy at Leipsigt 
vacant through the death of Professor Ma| 
Ileinze. 

DISCLKSlOX tvn COmiBSrOXDESCE 
THE milECTliRL OF AMERICAN MUSEUMS 

The Directory of American Museums sl 
Art. History and .Science, which is being pse- 
pared by the American Association of Muse- 
ums, IS nearly ready for the printers, and nH 
museums which have not already returned ia- 
forniatioii regarding their collections are 
urged to communicate at once with the under- 

Tlie data desired include a list of the staff; 
an enumeration of the nature and extent of 
the collections, with comments on the more 
iniportont material 1 a statement of the souroet 
ami amount of the financial support; partiou- 
lars regarding the building, inotudiiig the 
amount of floor space occupied ; the scope end 
purposes of the museum; informstion concern- 
ing the museum library and publications, if 
liny , and the times and conditions upon which 
the museum is open to the public, with stati*- 
tics of Httendanee, if available. 

The Cooperation of the American mU8etlm^ 
is earnestly requested in order that the direev 
toiy may be as complete as possible. 

Paul M. Eea, 

The t'liAaLESTON Museum, Secretary 
CiuatAMTOB, S C 

A gUEER FISH 

Some newspapers have connected me witt 
the statement that a specimen said to be J 
fish with four legs was caught in Brazil, Pti* 
mit me to say that the particular specimen Mi 
no legs and is not a fish. 

C. H. Eioomaioi 
SCfENTIFW BOOKS i 

LeKrhuch der Protozoenhtnde. Sine ParMt^ 
lung der Saturgeechiehte der Pretoeoen iM 
beeenderer Beriickeichtigung der para^ 
ieehen und pathegenen Formen. Zweite Ml 
flage der “Frotozoen ale Porasiten 1|i| 
Krankheitserreger.” Von Dt. P. DonMh 
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Pp. X + 914, mit 826 Abbildungen im Text. 

Jena, Quetav Fischer. 1609. M. 24, Geb. 

28.60. 

The rapid development in recent years of 
the science of protoioology to a position co- 
ordinate with bacteriology is reflected in the 
enormous increase in the literature dealing 
with the Protozoa. The dreAi'o fur Pro(«(en- 
tunde founded by Bchaudinn in 1902 is now 
in its eighteenth volume. For the year 1890 
the Zoological Record lists 109 titles under 
protozoa, for 1900 there are 167, and 1906 no 
less than 622, the high-water mark to date. 

This activity in research has not only 
brought to light countlees details of structure, 
and increased many fold the categories of life- 
histories, but it has also complicated rather 
than simplified our general notions regarding 
the cytology of protists and the primitive 
processes of reproduction. The Protozoa are 
no longer to be regarded as simple organisms. 
It has likewise raised many hotly contested 
questions such as the life history and rela- 
tionships of the trypanosomes, the relation- 
ships of the spirochetes and the occurrence 
and meaning of ohromidia. It has brought to 
light not a few problematical protists, seen 
for example in those structures associated 
with such diseases as small-pox, measles, scar- 
let fever, epithelioma contagiosum and tra- 
choma which Prowazek has grouped together 
as Ohlamydotoa, as well as other Ices notorious 
organisms which are with difllculty allocated 
in existing categories, though beyond all 
question to be regarded as protozoa. 

The stupendous task of assembling, coordi- 
nating and sifting this ever-increasing flood of 
protozoological literature into a “ Lehrbuch ” 
would be attempted only by a German, and 
even Dr. Doflein admits that he would not 
have undertaken the three years’ " miihsamer 
Arbeit” had he clearly foreseen the magni- 
tude of the task and the burden of reviewing 
the literature. 

The author’s treatment of this overwhelm- 
ing mass of datg has been facilitated by his 
own incursions into the different fields of re- 
search hers represented. His treatment of 
siontested points is wisely conservative and 


objective, though one is disappointed in not 
finding a full and critical discussion of the 
claims of the Chlamydozoa for admission to 
the category of protozoan organisms and re- 
grets their summary dismissal. 

The account of the sexual reproduction of 
Trgpanoeoma lewisi in the rat louse as de- 
scribed by Prowazek is regarded by Doflein as 
hypothetical throughout, resting upon too few 
observations, and these apparently upon ab- 
normal stages. It remains to be seen if later 
work will not confirm the existence of a sexual 
cycle in an insect host Schaudinn’s account 
of the complicated life histories of the blood 
parasites of the owl is, perhaps more justly, 
dismissed as improbable in the light of the 
work of Movy and his collaborators. 

The point of view from which the book is 
written is most commendable, to wit, to bring 
the results of investigations upon parasitic 
and pathogenic protozoa into correlation with 
our general knowledge of the natural history 
of the group. While the parasitic protozoa 
are given a large place in tho systematic part 
of tlie text oven to the exclusion of others 
equally interesting and important but non- 
pathogenic, the main outlines of the work and 
the general discussions are not thus limited 
but arc conceived and elaborated along the 
broadest lines so that the work is of value to 
all who deal with protozoa or with tho biolog- 
ical problems which they may elucidate. 

The introductory treatment of the general 
morphology, physiology, reproduction and 
ecology of the groups forms the first third of 
the volume, while the remainder contains a 
systematic presentation of the phylum proto- 
zoa by orders and families carried to genera 
and species in many cases of important para- 
sitic and pathogenic forms. Special chapters 
on the parasitism and pathological significance 
of the different groups are interspersed in this 
section. 

The Flagellate are treated in 142 pages, the 
Ehizopoda in 132, the Sporozoa in 218 and the 
.Ciliata in 47, With all due regard to the sci- 
entifio, economic and social value of the 
pathogenic phase of protozoology, to the limi- 
tations of a single volume, to the relative iW 
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msnd for and interest in the information re- 
garding the different groups, and to their 
biological signiffoanoe, many users of Dr. 
Doilein’s book will doubtless agree with the 
reviewer that the non-pathogonio groups are 
all too inadequately represented. The Ciliata 
are especially unfortunate in coming up last 
for presentation in a volume rapidly ap- 
proaching a thousand pages. One feels that 
the extensive and important recent work on 
the Eadiolaria is very incompletely presented 

in the 18 pages mostly consisting of a per- 

functory list of radiolarian families. In fact 
a new edition of Biitschli’s Thierreich mono- 
graph is sorely needed to make possible a well- 
coordinated critical review of the whole group 
of Protosoa and this is a task which in the 
present state of the soienoe can only be under- 
taken by a group of specialists. Ali protozo- 
ologists, biologists and pathologists will be 
profoundly grateful to the author for the 
book even with these minor limitations. It 
will also prove a stimulus to further research 
and greatly facilitate it Problems requiring 
further elucidation are continually suggested 
in its pages. 

The book is, beyond all question, the best 
illustrated work that has come from Fischer’s 
famous press. This is due to the wise selec- 
tion of figures, the inclusion of many original 
sketches made especially for the work, and to 
the uniformly careful preparation of the 
drawings, as well as to the high degree of 
technical skill in the reproduction. The only 
drawback is the reflection from the highly 
glazed paper which is very trying to the eyes. 

An English translation of the work, revised 
to date, IS in preparation by Col. Leslie in 
conjunction with I)r. Doflein. This will be es- 
pecially welcome to English readers, since it 
makes the work available for instruction in 
academic and medical classes. 

The book is fittingly dedicated to “ meinem 
lieben Lehror und Freund Richard Hertwig 
in Verehrung und Dankbarkeit,” and comes 
logically from the laboratories at Munich, the 
foremost center in the world for protozoolog- 
ies! research along comprehensive lines. 

Chables a. Korom 

UniviBBiTT or CauroBHU 


Allen'i Commercial Organic Anolpsw. Vol- 
ume I. Introduction, Alcohols, Yeast, Malt 
Liquors and Malt, Wines and Spirits, Neu- 
tral Alcoholic Derivatives, Sugars, Starch 
and its Isomerides, Paper and Paper-making 
Materials, Vegetable Acids. By Henry 
Leffmann and W. A. Davis, editors, and E. 
F. Armstrong, J. L. Baker, G. 0. Jones, E. 
SoiitiGiiTiNa and R. W. Sindall, oontribu- 
tors. Fourth edition, entirely rewritten. 
Philadelphia, P. Blakiston's Son and Co. 
190». Pp. x-fBie. Price »B.OO. 

It is eleven .years since the last American 
edition of this well-known work was published. 
When we consider the very rapid advances 
which have been made in this field during 
recent years and also that the third edition 
was prepared so hastily as to prevent a thor- 
ough revision, the need of a thorough rewrit- 
ing of the whole book is evident. The re- 
vision has been very thorough and a large 
amount of new material has been added. 

No one individual can be thoroughly fa- 
miliar by personal experien;e with the great 
vanety of analytical method presented in a 
book of thia kind and the editors have very 
wisely secured the help of several expert chem- 
ists for the preparation of different sections 
of the book. The introduction (83 pages) 
treatmg of general methods of analysis and 
the determination of physical constants is by 
William A. Davis; Methyl and Ethyl Alcohol 
(47 pages), by G. 0. Jones; Malt and Malt 
Liquors (32 pages), by Julian L. Baker; 
Wines and Potable Spirits (80 pages), by Q. 
C. Jones; Yeast (21 pages, wholly new), by E. 
Scblichting; Jfeutnil Alcoholic Derivatives, as 
Ether, Esters, Aldehydes, Chloroform, etc. (S7 
pages), by Henry Leffmann; Sugars, Analy- 
sis of Urine, Starch, Dextrin, Flour, Bread, 
Cellulose, etc. (180 pages), by E. Frankland 
Armstrong; Paper and Paper-making Mate- 
rials (20 pages, new), by B. W. Sindall and 
Acid Derivatives of Alcohols, as aoetio sold, 
vinegar, oxalic, sucoinio, malio, tartaric and 
citric acids (83 pages), by Henry Leffmann. 

The book is one which should be in every 
chemical library and which no chemist en- 
gaged in the examination of foods can afford 
to bo without. W. A, NOTM 
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BCtENTmO JOVBNilS AVO ARTIOIBB 
The Journal of Bioloeieal Ckemttlry, Yol. 
Vn,, No. 3, iBBtied February 28, containa the 
following ; “ The Optical Inactivity of ASan- 
toin,” by Lafayette B. Mendel and EL D. 
Dakin. The generally accepted formula for 
allantoin containa an asymmetric carbon atom. 
Yet examination of the substance from a 
variety of sources showed that it is optically 
inactive. Evidence is offered indicating that 
the phenomenon is due to tautomeric change. 
"The Mechanism of the Oxidation of Glu- 
cose by Bromine,” by H. H. Bunzel. Experi- 
ments are described which support the view 
that glucose forms two series of salts: the first 
in which it dissociates into metal and negative 
glucose ions (C,H„0,'); the second, in which 
it dissociates into positive glucose ions 
(C,H„0,*) and an acid ion. Poeitive glucose 
ions are oxidised quantitatively to gluconic 
acid and an equation is developed showing the 
velocity of the reaction. " The Purine Meta- 
bolism of the Monkey,” by H. Gideon Wells. 
The liver of the monkey resembles that of 
lower mammals in containing a uricolytic 
enzyme. The liver also contains xanthine- 
oxidase; the liver and other viscera contain 
nuclease, adenaae and guanaae. “ The Effects 
of Castration on the Metabolism," by Francis 
H. McCrudden. An experimental study on 
dogs, the results of which do not confirm the 
view that castration is followed by a retention 
of material, especially mineral elements. 
“ Chemical Analysis of Bone from a Case of 
Human Adolescent Osteomalacia,” by Francis 
H. McCrudden. Bone from osteomalacia con- 
tains more magnesium and sulphur, less cal- 
cium and phosphoric acid than normal: the 
increase in the former is far greater than the 
decrease in the latter. “The Influence of 
Dietary Alternations on the Types of Intes- 
tinal Flora,” by C. A. Herter and A. L Ken- 
dall. Extended experiments on monkeys and 
cats show that an abrupt change from a dom- 
inantly protein diet to a dominantly carbo- 
hydrate diet is followed by alterations in the 
intestinal flora, in the putrefaction products 

in the feces and urine and in the dinieal con-' 

ditions. Degeneration of the proteolyzing 


bacteria takes place and they are substituted 
by acidophilic, non-protolyzing bacteria: 
marked reduction in putrefactive products in 
feces and urine occurs; a marked improvement 
in spirits and activity may be noted, indica- 
ting a greater sense of bodily and psychical 
well-being. 


HALhEr OK THE AOB OF TBE OCEAN 

Edmund Hallky was a very great man. He 
was not only the first to predict correctly the 
return of a comet, that which is now known 
by his name, but also — before Newton had an- 
nounced hie results to any one — arrived at 
the conclusion that the attraction of gravita- 
tion probably varied inversely as the square 
of the distance. While these and other im- 
portant achievements of his are well known, it 
seems to have been forgotten that Halley de- 
vised a method of determining the age of the 
ocean from chemical denudation. Indeed, I 
find no mention of Halley in the indices of 
some of the moat authoritative works on geol- 
ogy and geochemistr.v, while it is evident that 
neither Mr. T. Mellard Boade' nor Mr. J. 
Joly* were aware of a predecessor in this im- 
portant field. It was almost by accident that 
I came across Halley’s paper road before the 
Hoyal Society in 1715, extracts from which 
are given below. 

Halley recognized that the method as he 
proposed it was almost impracticable, but 
writing as he did twenty-eight years before 
Lavoisier’s birth, he could hardly have guessed 
that accurate analyses of river waters, whose 
solvent action he so clearly describes, would 
ever become not merely possible but easy. It 
is very interesting to note that Halley’s rea- 
soning is strictly “ uniformitarian " while he 
recognized the tendency involved to a maxi- 
mum estimate. 

Subject to this aame limitation (extended 
to other features besides an original saltness 
of the sea), Mr. July’s method of determining 
the rate at which the accumulation of salt in 
the ocean takes place from the analysis of 

* “ Chemical Denudation in Relation to Qeoiog- 
leal Time," 1879. 

•Tran*. R. B. Duilin, Vol. 7, 1899, p. 23, 
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was, would become eeiy sensible. I reeamnend 
it therefore to the society, as opportunity shall 
offer, to procure the experiments to be made of 
tho present degree of sediness of the Ocean, and 
of as many of these lakes as can be come at, that 
they may stand upon record for tho benefit of 
future ages. 

If it lie objected that the water of the Ocean, and 
perhaps of some of tliese lakes, might at the first 
beginning of things, in some measure contain salt, 

hut shall observe that such a supposilion would 
by so much contract the age of tho world, within 
the date to be derived from the foregoing argu- 
ment, which is chiefly intended to refute the 
ancient notion, some have of late entertained, of 
the eternity of all things; though perhaps by It 
the world may he found much older than many 
have hitherto imagined. 

Georoe F. Beckeb 


TBK NAVAL OHgERV ATONY- TUB COMPLE- 
TION OF THE CiTALOQl'B OF TUB 
WABHINOrOK ZONEB OF mH-Si 

SHORTt.v after the founding of the Naval 
Observatory, the superintendent. Lieutenant 
Jl. F. Maury, IT. 8, N., in the spring of 1846 
directed the observers on the mural circle, the 
meridian circle and the transit instrument, 
when these instruments were not otherwise 
employed, to determine the positions of all 
the stars culminating above tho horizon at 
Washington and visible with these instru- 
ments, beginning at the southern horizon and 
working northward. In three years 41,700 
observations had been made, covering about 
30“ in declination. No observations seem to 
have been made during the next two .years, 
but with the installation of the chronograph 
observing was resumed and 3,200 observations 
were made during 1851-2. The total number 
of observations discussed in forming the cata- 
logue is 44,600. 

In 1860 was published the first volume of 
the zones, those observed with the meridian 
circle in 1846, Shortly thereafter an appro- 
priation was secured from congress for the 
reduction of the zone observations end Dr. B. 
A, Gould, of Cambridge, Mass., was secured 
to take charge of the work. The observations 


made in 1846-8, except those already pub- 
lished and two books of 3,400 observations 
which had been mislaid, were copied from the 
observing books on reduction sheets which 
were sent to Dr. Gould. The reductions were 
promptly made and the printer's copy re- 
turned. Several years later, 1872-3, the re- 
sults sent by Dr. Gould were published under 
the direction of Professor Asaph Hall, H. S. 
N., in three volumes, as appendices to the 
Washington observations. 

In order to facilitate the cataloguing of 
these zones, a list of stars to serve as zero 
stars was selected end added to the observing 
list of the 8,.'i-inch transit circle by Professor 
J. K, Eastman, U. S. N., who also had the 
individual observations in the four volumes 
previously mentioned copied on cards. The 
copying on one card of all the observations of 
the same star was commenced when work was 
again stopped. 

This was the state of the work in 1901 when 
entalogiiing was undertaken by the writer. A 
complete rereduction of the observations has 
not been attempted, but a systematic search 
has been made for all appreciable errors, In 
this work have been utilized a manuscript list 
of 2,200 corrections by Professor J. C. Kap- 
tcyii and another of 500 by Dr. F. Kistenpart, 
and an effort has been made to identify each 
star observed but once with one in the Gaiie 
Photographic Durclimusterung,'’ tho “ Cor- 
doba Durchmiistcrung ” or the " Bonn Duroh- 
musterung.” All single observations not thus 
identified are being looked up with one of the 
equatorials at the observatory. 

Tho 3,400 unpublished observations of 
1847-8 and the 3,200 of 1851-2 were reduced 
under the direction of Professor F B. Littell, 
II. 8. N., in the same manner as that used in 
reducing the published results. 

The published observations, corrected as a 
result of the above-mentioned oomparisoiis, 
together with the unpublished ones, were com- 
pared with rfie positions of the "Cordoba 
General Catalogue ” and zone corrections 
weri determined for each night’s work to re- 
duce the Washington observations to the sys- 
tem of the “ Cordoba General Catalogue." 
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After all the obserratioss had been thus re- 
duced the eystematic differenee between tlio 
“ Cordoba General Catalogue ” and the " Cape 
Catalogue ” of 1850 waa applied aa the mean 
epocha of the Cape, and the Washington ob- 
servations are approximately the same. 


THS AUEXWAX SOCIETY OF ZOOLOGISTS 
EiSTBBN BRANCH 

Tub Eastern Branch of the American Society 
of Zoolcgiets met at the Harvard Medical School, 
Boston, Mass, on Secemher 38, 20 and 30, 1009. 
The folloning resolution was adopted- 
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zona radiata by Wilaon. The perivitelllne space which have paired has been briefly sketched by 

■arisee by the extrusion of the homogeneous con- R Van der Stricht* in a preliminary paper. He 

tents of the alveoli of this layer through the Hnds correctly that two polar bodies arc formed, 

vitelhne membrane into the sea water, where it the first in the ovary, and tlie second m the Fal- 

forms by swelling a layer of jelly, which may be lopian tulte, but does not note, an the case is. 

as much as 100 In diameter. The walls of the that the formation of the second is conditioned 

alveoli remain and form a protoplaamic lining of by the entiance of the sperm head into the egg. 

the vitelline membrane and exoeedingly delicate The conclusions herrin arrived at depend largely 
strands of protoplasm crossing the perivitelline u|H>n data derived from animals not allowed to 
space. The perivitelllne space Is, therefore. pair. 

trooiwlor. Tube cg^s before fertilization or in early phases 

The fact that the egg of Ntrets thus secretes of that proccas, that is, just after leaving the 

its own jelly may readily be demonstrated by ovary, are approximate spheres. Each has a thick, 





metapliiu. Th> c^retieulum !• coarw anii ita 
meshes are filled with spherlo yolk gnnulee. The 
astral rays are dearly oontinuoos with the oyto- 
reticulum. The evidence here favors a spongio- 
plastic origin of the amphiaster. 

The Relatton of SuoleoK to Okromcnmf in (he 
Sffp of Oribretla tangitineolmta (LUthm) ; H. 


olus. The (our-lohed bodies more probably repre- 
sent a peculiar stage in the process of nucleolar 
budding preparatory to chromosome formation as 
in Onbrello. 

Dimtgalp of (he gpem Cells of Eruchiotut: T. 
H. Mohtqohsby, Jr., University of Pennsyl- 
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n opposite eidea of a pseudopod Induce Mveriil tines sucoeisiTel^r, first to the right, then 
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" luformal Act-uuni of my Recent OrienUl Trip/' 
T. C (Jlioraberliii. 

iUceptioD given by the iUinoiH Chapter of 
fiyinpoanim— 

I " The Relutiun of Pure and Applied Sci- 
ence to ilie Progreae of Kito« ledge and to 
Practical AffairB” 

In Biology, ComehuB Betten, Lake Korebt 
College 

In CheniiBtry. Julliit Stieglltx. Imiveniitv 

In Physics, John F Hay ford, Northwestern 
University. 

(B) -Tlie Relation of Pule and Applied Sci- 
ence to Secondary Education,'* C G Hopkins, 
University of llhnoia, and Worrallo Whitnoy, 
Bowen High School, (.'hicago 


<*n Eeologtoal Survey — Stephen A 
Forhes. V E Shelford, H. A. Gleason, K. N. 
Transeau, Fiank C Baker, I'harlcs C Adams. 

Committee on Deep Hn/iinp— J. A Udden, 
U g Grant, Frank DeWolf 

Committee on Aaeietancc of Ihe Academy to 
High Sekooh m Smenoc Teaching — Cl J Hopkins, 
John F Hayford, John <J t'ouUer. Wofralio 
WTiitney, W S. Stu>df 

Committee to Influence Legiklatum \n favor of 
inoreaaed Froteoiton for Came Birds— Stephen A 
Forbpa, John M Uoiiltci. A R Urcwik, J C 

Committre to Influence /.rOr/M?afton io reetaci 
ihe ColUolton of Buda and F}gg» eoleU/ to -io* 
credited IngtitvUone — F (’ Bakvi. 1 E IlesB, 
F J.. ChniH 

t'omnnlfee to ciMpnaie uitb rrw/tJig Agrncirn 
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G. D. Birkhoff; '‘A ulmplifled iro»t>n«iit ®t the 
rejpilir eingular point." 

G. D. BirkhofT: “Rom!' oaclllation and com- 

P P Bmltli : “ On miculating bonda of aurfaoe- 

Gdiiard Btudj - " Die iiutdrlichrn Uleicliungen 
det analytiKhcn t'lirven iin eiiklidUchen Raume.” 

It. a. Miller' ■■ Addition to Bylow'a theorem." 

Peter Field " On the circuita ot * plane curve.” 

0 L Bouton " Bxaniplea of tranneendental 
one to-onc traneformaiione 

Jacob Wentliind • “ On the ftindamental number 
of the algebraic number field bfVm)." 

L P. Eiienharl. “ iSurfaoea with isothermal 
representation of their lines of curvature and 
their transformations (second paiier) ” 

Edward Kaaner. " I sotliermal nets” 

Arthur Hanum' "On the principle of duality 
m spherical geunictry ’’ 

0 E. Glenn “On multiple factors of ternary 
Slid quaternary forins applications to resolution 
of rational fractions " 

The Han Francisco Section of the society met 
at Stanford University on February 28. The 
Chicago Section meets at the University of Chi- 


The follow iug communications were presented: 
On Afnal-ua and Far Korthcm JUosqutloet; L. 0. 

Dr. Howard spoke brielly on Alaskan and other 
far-northern luosquitoca, quoting from the pitb- 

ters received from travelers in Alaska and other 
subpolar and polai regions. It appears tliiit in 
the short arctic summer mosquitoes are excessively 
numerous and hloodlhlrsty, although the number 
of species involved is apparently very small. Moat 
of the spi'cies from such regions in the collection 
of the National Museum, on the authority of 
Mr. F. Knab, belong to the genus .fl'A's, a group 
which winter in the egg state and produce a single 
generation upon the melting of the snows. The 
development of the larv® is rapid and almost 
simultaneous, resulting in a veritahle explosion 
of adult mosquitoes. 

A Collecting Trip to Alatkii (illustrated by lan- 
tern elidesi A. 8. IIiTt’iioticK. 

During the summer of 1909, Professor Hilch- 
cock, systematic agrostolugist, U S. Department 
of Agriculture, made a trip through interior 
Alaska for the purpose of studying and collecting 





less open apruoe forest. ooncmsion resehed wu that, wMIe 

In epilo of the low rainfall and the compara- ** applicable in all cam, the 


tlToly diy eummere, the soli Is niually cold and 
moist in the Talleys and often on the lower 
mountain slopes. This is due to the poor drain- 
n^c The sell is permanently frozen for eeveml 


oererminea according to a fixed procedure, 
is the beet single criterion for estlmaUng the 
degree of deterioration. 

d. A. la Ouio, 

Seontwy 
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TBE CULTURAL FACTOR IE TUB DEETAL 
CURRICULUM' 

Fibst ol all let me discharge the pleasur- 
able duty imposed upon me by the admin- 
istration of the University of Pennsylvania 
and its faculty of dentistry, by conveying 
to you their fraternal greetings and hearty 
congratulations upon the completion of 
this splendid edifice which to-day you dedi- 
cate to the purposes of education in an im- 
portant specialty of the science and art of 
healing. 

It is characteristic of the things of the 
mind that they are unhampered by the limi- 
tations of time or extent, that the common- 
wealth of intellect is without geographical 
boundaries or distinctions of caste, race or 
nationality; that the purauit of the intel- 
lectual ideal lifts ah to the level of a com- 
mon brotherhood ; and it is in the spirit of 
this larger fraternalism that I bring you 
the salutations and greetings of one of the 
oldest institutions of learning established 
by England in her American colonies. It 
is by reason of our common origin as well 
as by reason of our common ideal that I 
have a peculiar pleasure in being present 
upon this happy occasion as the temporary 
mouthpiece of an elder sister institution to 
discuss with you briefly something of the 
circumstances and conditions which en- 
viron the special department of education 
with which we are mutually concerned, 
and, claiming the prerogative of an elder 
Kster somewhat, to point out a few of the 
difficulties to be overcome by her younger 

'Driimnd at the dedlaatlon of tbs now building 
of the Royal Oollegs of Dental SurgeonB, Toronto, 
Decemtwr SS, IMS. 
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relative who, with the enthusiaam and 
pride begotten of a new and faultlesa dress, 
starts out to-day refreshed and eager upon 
her educational pathway. 

While dentistry and possibly dental edu- 
cation, in some sort or degree, is doubtless 
coeval with man and man’s physical needs, 
dentistry as an organized department of 
activity and education is but seventy years 
old, its inception as a profession dating 
from the establirfunent of the first school 
for the systematic education of dental 
practitioners in Baltimore in 1839. Prom 
this initial and successful attempt at or- 
ganization upon an educational basis have 
arisen ell subsequent efforts having the 
same objective purpose, notwithstanding 
the individual differences as to means and 
methods which they severally involve. 

Prom the first successful attempt to pro- 
vide the means for the systematic education 
of the dentist down to the present time 
both the effort and its practical realization 
have been “hedged round and about’’ by 
opposing opinions as to the relationship 
which dental education should rightfully 
bear to medical education. And while the 
arguments of those who would compel the 
merging of dental education within the 
medical curriculum are even now manifest- 
ing another periodical recrudescence, the 
process of evolution and the incontestable 
logic of fact and experience are more and 
more firmly establishing dental education 
upon an autonomous hams. 

It is not my purpose to enter into a dis- 
cussion of the relationships of dentistry and 
medicine further than to call attention to 
the fact that from its beginnings as an edu- 
cational system dental education has been 
subject to more or less stress of witicism 
heeause it has elected to develop outside of 
the channels of medical education and to 
mark its qualification with a degree dis- 
tinctive of its own special culture. 


That our professional forebears were 
wise in their decision to place dental edu- 
cation upon an independently organized 
basis is a conclusion which I think is justi- 
fied by the practical success of their plan, 
which in its evolution and development has 
given to the world the profession of dentis- 
try as we now find it ministering accept- 
ably to the health and comfort of humanity 
in all civilized nations. 

The social conditions, the social needs of 
humanity to-day, are, however, not the same 
as those which characterized the period 
when dentistry as a profesaion was in its 
swaddling-clothes, 'To quote a recent 
phrase of President Eliot, “the world has 
been remade in the last half century, ’’and 
it will, I think, be profitable for us to con- 
sider to what degree dentistry and dental 
education have kept pace with this world 
development; in other words, has dentistry 
remade itself in keeping with the intellec- 
tual and material progress of society 1 

Mr. Herbert Spencer enunciated as his 
broadest and most comprehensive defini- 
tion of life that it is “the continuous ad- 
justment of internal relations to external 
relations.” Applying this definition to the 
case in hand, our inquiry concerns the de- 
gree and extent of the adjustment which 
dental education has maintained with re- 
spect to its environing social relations ; has 
it in its educational methods reflected the 
intellectual progress of the times and fairly 
met flie dnnands of the social order by a 
continuous adjustment thereto, thus dem- 
onstrating its right to live! 

Prom the material point of view no 
other than an affirmative answer ia pos- 
sible. When we consider the aggregate of 
pain and suffering that has been mitigated 
or completely banished by the skillful min- 
istrations of the dental practitioner, when 
we think of the added years of comfortable 
human life, the relief of distrees from dis- 
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figurement, the restoration of eomelineas, 
the prevention of disease, the oorreetion of 
deformities and of defective speech and, 
above all, the boon of surgical anesthesia 
given to humanity by dentistry, surely no 
one can doubt its importance and utility 
as a department of the great science and 
art of healing. 

In its technical procedures and its artis- 
tic craftsmanship dentistry has acquitted 
itself BO creditably that the flexibility of 
its technical resourcefulness has become 
proverbial, yet to such an extent has the 
attention of the dental profession been 
focused upon the material side of its 
progress that vre have failed, I fear, in no 
small degree, to grasp its larger possibili- 
ties and to appreciate the importsnoe of 
those factors of professional life upon 
which a higher attainment, a greater useful- 
ness to humanity and a wholesome self- 
respect depend. 

As a counter influence to this concentra- 
tion of attention upon the material fea- 
tures of dental practise with its commer- 
cialiving tendencies there is needed above 
all things an aggressive propaganda of 
education the objective purpose of which 
shall be the development of that type of 
culture which is expressed as professional 
character. In making this statement I 
fully realize that I am simply rephrasing 
a belief which has been, frequently ex- 
pressed before, but because of that very 
fact it is all the more evident that it repre- 
sents a condition broadly recognized toth 
within and without the limits of the dental 
profession. 

A tendency to indifference toward those 
things which make for professional char- 
acter has subjected ns of the dental pro- 
fession to not infrequent criticism, and 
some who recognize the condition without 
investigation of the cause are inclined to 
place the responsibility directly upon our 


dental educational institutions. That onr 
dental colleges should become the target 
for criticism of that character is not nn- 
natural, nor do I think that it is altogether 
unmerited. 

As the seed ground for the development 
of professional skill and qualification 
through training and technical education, 
so also the colleges of dentistry should be 
the nurseries of professional character and 
culture. I take it for granted that there 
can be no dissension as to the general truth 
of that question, nor do I think that there 
can be any real doubt as to the fact that 
while we have given much attention to his 
technical education at all points, there has 
not been given proportionate attention to 
the cultural features of our educational 
system in the preparation of the student 
for bis professional life. 

It is in his college course and because of 
his college course that the student acquires 
and later manifests as a practitioner that 
tendency to concentrate his attention upon 
the material features of his work which I 
have before referred to as a professional 
attribute which gives rise to adverse criti- 
cism and creates the demand for a broader 
training for the dentist, lees narrowing 
and commercializing in its tendency. 

The general answer of our dental educa- 
tional institutions to this kind of criticism 
is that they are purely technical sohools, 
that they are compelled to deal with the ma- 
terial delivered to them by the preparatory 
schools, that defects in intellectual culture 
are chargeable to faulty preparation, that 
the business of the dental college is to teach 
dentistry, not to develop culture. This 
defensive attitude is only partially true, for 
while we may concede that the preliminary 
education of the dental student should have 
done much to broaden his mind and to 
have aroused to activity in him those intel- 
lectual attributes which later beoome fixed 
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in character, it must be remembered that 
the process has only been begun in the 
preparatory school and that three or four 
years of purely technical professional 
study may quite easily neutraluEC the cul- 
tural effect of his preparatory work unless 
his professional training is conducted with 
reference to conserving and further de- 
veloping his powers of intellectual growth. 

I realize full well that I am likely to 
arouse an attitude of incredulity, even 
possibly of scorn, by the suggestion that 
anythmg in the curriculum of dental study 
may have a cultural value as such, quite 
apart from its material technical useful- 
ness; but because I believe that something 
more than mere technical training can be 
gotten out of the dental course, that some- 
thing in the nature of character develop- 
ment may be derived from doing the 
work of the dental curriculum, I am en- 
couraged to present that side of the ques- 
tion, for I am convinced that its due rec- 
ognition will eventuate not only in reliev- 
ing those of us who are teachers of a 
source of criticism, hut also it will greatly 
improve the grade and texture of our edu- 
cational product and make cur graduates 
not only better dentists hut men of larger 
intellectual resources and therefore more 
acceptable members of society. 

Can the dental curriculum be utilized 
for the attainment of these desirable ends! 
Let us seek the answer in an analogy. It 
may be stated almost axiomatically that in 
the materialization of great artistic con- 
ceptions the character of the medium in 
which they may be expressed is a minor 
consideration. What concerns us most in 
the contemplation of a statue, for example, 
is not the material of which it is made, but 
is it good art, does it hear the stamp of ar- 
tistic geniusi The creations of the great- 
est masters of harmony were in many cases 
interpreted upon instruments of inferior 


grade, but the soul of music may speak its 
divine message through any medium, and 
enthralled by its spell, we care not if it be 
“blown through brass or breathed through 
silver.” So also in the utilization of edu- 
cation for the ends of culture it is not the 
means by which the intellectual activities 
are set in motion that are of primary im- 
portance, hut rather the ends toward which 
our educational efforts are directed, and it 
is these that should mainly concern us both 
as teachers and as students. 

Education dominated by the purely util- 
itarian vMtif, as most of our modern edu- 
cation is, loses its cultural effect by con- 
centrating the mental faculties upon the 
function of acquisition, of getting, as an 
intellectual process. The graduate thus 
trained goes forth to his life work, which 
consists for the most part in converting his 
mental potential into terms of material 
possession. 

By the overemphasis of the utilitarian 
ideal those faculties of the mind, the exer- 
cise of which creates a taste for the higher 
orders of inteUcctual enjoyment, suffer 
from arrest of development, under which 
conditions any process of thought that 
does not work out to a concrete material 
end becomes impossible. 

In this way we are not only creating a 
deformed and one.8ided educational prod- 
uct, but stiU worse, we are closing the doors 
that lead to the purees of highest human 
happiness. The age is essentially utilitar- 
ian, the demand is for the practical and for 
the kind of education which may be ulti- 
mately expressed in terms of material 
pros^ierity. In response to the universal 
clamor for an education that will help 
to achieve these material ends, our schools, 
our seats of higher learning, are yielding, 
many of them under protest, to the general 
demand. The old and one-time popular 
type of education, the study of Greek and 
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Latin elaasict, m becoming obsolete and the 
demand is that modern language training 
shall replace the study of Greek and Latin 
because of the greater uaefulneaa of mod- 
em languages in the practical business of 
life. Begarded simply as mental discipline 
the exchange of modem language study for 
the ancient tongues may have entailed no 
serious loss, and possibly, from the stand- 
point of material usefalnesB, the exchange 
may have even been attended with a cer- 
tain degree of gain, but what has been lost 
is the uplifting effect of the Greek ideal, 
the spiritualising power with which the 
activities of life became invested by con- 
tact with Greek thought and culture. 

In his portrayal of the processes of in- 
tellectual growth of his young hero, Walter 
Pater says of Marius the Kpicurean: 

H« wsi acquiring what ii the chief function of 
all higher education to imiMirt, namely, of eo 
relieving the ideal or poetic traite, the elements 
of dietinction in our everyday life— of eo eiclu- 
slvely living in them— that the unadorned re- 
mainder of it, the mere drift and debris of our 
days, comes to be as though it were not. ... If 
our modern educstion in ite better efforts really 



fessed instruments, with the most select and ideal 
remains of ancient literature) oftenest by truant 


We have here, 1 think, the admission by 
one who was himself one of the illuminati 
of classic learning that while the “most 
select and ideal remains of ancient litera- 
ture” are the professed inetrumenie by 
which the idealizing power js directly 
awakened in the human intellect, yet the 
divine spark of inspiration is oftenest 
caught from “truant reading.” But why 
necessarily or exclusively from reading of 
any sort in the literal eenae 1 Is there not 
in tiie world about us, in the study of the 
material universe of which we are a part, 
the contact with which involves not only 
onr struggle for existence hut our effort 


to solve the riddle of life, the stuff from 
which all books, all literatures are de- 
rived? Is it not from these sources that 
the poets, the sages, the inspired ones of all 
times have heard the divine message and 
transmitted it in immortal terms to hu- 
manity? 

Those leaders of education who have 
yielded a willing ear to the general de- 
mand for utilitarianism as the dominating 
principle in our educational system, have 
justified their position by a narrow inter- 
pretation of Herbert Spencer’s epoch-ma- 
king question of “What knowledge is of 
moat worth?” 

The deduction that only the knowledge 
which has any worth at all is that kind 
which may be converted to material use is 
an injustice to the intellectual breadth of 
the great philosopher which is not war- 
ranted by hia own statement of his case. 
In hia contention as to the superiority of 
scientific study over other means of edu- 
cation he says: 


The diiciplme of leienoe 1> superior to that of 
ordlniuy ediuation bewuee of tbs religioua milture 



irreligioue. Boienoe i» religious inaemuch ta It 
generates a profound respect for and an Implicit 
faith in those uniform laws which undeTlia ail 
things. By aceomuiated experlenoes a man of 
science acquires a thorough belief in the un- 
changing relations of pheniuDena, in the invariable 
oonneotlon nt cause and oonsequenee, in the neoes- 
elty of good or evil reaulta. He seea that the laws 
to which we must submit are not only inexorable 
but benedoent. He eees tbit in virtue of theae 
laws, the prooess of things is ever toward a 
greater perfection and a higher happiness. Bclenoe 
alone can give us true conceptions of ourselves 
and our relation to the mysteries of existence. 
Only the sincere maa of aeienos— and by this title 
we do not mean the mere oaloulator of distances, 
or aMlyier of compounds, or labeler of species ; 
but him who through lower truths teebs higher 
and fventuatly the highest— only the genuine man 
of scianoe, we lay, can truly know how utterly 
beyond act only human knowledge but human 
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oonwption « tie imiverMl power of which nature, 
and life and thought are manifeatatlone. For 
dleeipline ae well ai for guidance, ecience is of 
chiofeet value. In all its offeote, learning the 
meaning of things is better than learning the 
meanings of words. Whether for intellectual, 
moral, or religious training, the study of sur- 
rounding pbenomena is immensely superior to the 
study of grammars and ledoone. 

In the paasages which I have just 
quoted it aeema to me we may find the 
vitalizing thought which honestly and in- 
telligently applied to our educational work 
should ultimately lift it out of the slough 
of unrelieved materialism in which it is 
at present struggling, and help ue to re- 
form it upon lines which shall restore to 
all education the power to direct the mind 
toward the contemplation of higher things 
and thus to elevate the standards of reason- 
able human living and of human happi- 

Eerbert Spencer, an accepted exponent 
of scientific thought, tells us that we must 
geek the higher truths through the lower 
orders of phenomena, which is simply the 
unadorned statement of an evolutional law, 
but a law which is the basis of all develop- 
ment of the mind, of all intellectual prog- 
ress. Ages before anything worthy the 
name of science was conceived of, the mind 
of man in its earliest gropings took its first 
wavering steps toward the infinite through 
the labyrinth of common things about him, 
and out of his material experiences he be- 
gan to weave the fabric of an intellectual 
vestment which was later destined to 
clothe his conception of his gods and his 
holy ones, and thus make it possible for 
him to worship the infinitely good, the true 
and the beautiful. And so it has been in 
all ages, for while we recognize the foot 
that each age refines and improves upon 
the experiences of its predeoeasors, yet the 
individual in his mental and cultural 
growth repeats the old journey, more easily 


perhaps, but neverthelem he must gain 
his goal by experiences concerned with the 
lower orders of truth before he can reach 
the higher. The poets, philosophers and 
artists of all times have reflected the same 
thought. If I catch his meaning aright it 
is a portrayal of this fundamental prin- 
ciple which we And set forth by Bobert 
Browning, in that confession of his faith 
entitled ‘'Christmas Eve and Easter Day,” 
where he breaks forth in that magnificent 
declaration of the apotheosis of the love 
element in life— 

liOve whicb, oa earth, amid all the show# of it, 
Haa ever been the sole goad of life in it, 

The love ever growing there ipite of the strife in it. 
Shall arise, made perfect, froln Death's repose of it; 

And I shall behold thee face to faoe, 

0 Ood, and in thy light retrace 

How in all I loved there, still watt Thou. 

It was the reaching out for these higher 
conceptions that characterized the best cul- 
ture of the anciejit Greeks, and conversely 
it IS our tendency to subordinate these 
higher attributes of the mind in relative 
importance as compared with materialism 
and utilitarianism that is the defective fea- 
ture of our modem systems of education. 
In our efforts to adapt education to the ends 
, of material progress we have lost sight of 
the possibility, nay more, we have neglected 
the duty, of seeking for the higher orders 
of troth through the lower orders of 
phenomena with which we deal in our edu- 
cational work. We have concentrated our 
attention too much upon the media of edu- 
cation and have in so doing neglected the 
most important ends of education, the cul- 
tivation of those higher attributes of char- 
acter that satisfy the demand for happi- 
ness, that make life a joy weU worth the 
living. 

If such character development as pro- 
due^ the best culture of the Greeks were 
possible under the conditions of human 
knowledge and material development 
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existing, how much simpler Bnd more 
direct should be the access to a similar cul- 
tural development under the conditions of 
our modem civilization. 

Our failure to discover the cultural value 
of the educational material with which we 
are now dealing has resulted from our in- 
tense preoccupation with the Ibwer orders 
of phenomena and our consuming desire 
to utilize them for the ends of material 
prosperity. 

We must reestablish the ancient ideal, 
which the beat culture of ail peoples has 
shown to be the development of an appre- 
ciation for the higher orders of truth, a 
love for the study of causes behind phen 
nomena, and an abiding faith in the fact 
that the larger happiness of life is to be 
found in the things of the mind rather than 
in material acquisitions. 

It is this ideal which must govern us as 
teachers if we are to hope to in any degree 
stem the tide of materialism and commer- 
cialism with which our wort is at present 
dominated. We must realize that the work 
of the clamroom and the laboratory is sus- 
ceptible to the vitalizing influence of the 
cultural principle. To bring out from the 
study of the lower orders of phenomena 
with which he deals, an appreciation of 
the underlying farces, the of 

which the material things of life are but 
the outer cloak, is the mark of the true 
teacher as distinguished from the novice, 
just as it is the same order of intellectual 
development in the laboratory, the studio 
or the shop that marks the difrerenoe be- 
tween the master and the apprentice, the 
artist and the artisan respectively. ‘ 

I believe that the principle which I have 
thus attempted to portray is directly appli- 
cable to the work of the dental curriculum, 
as it is to all education. Dentiatry in its 
scientific aspect may be regarded as a 


special department of the great science of 
biology combined with certain phases of 
chemistry and physios. Its art is merely 
the application of these sciences to the ends 
of practise, but in their practical applica- 
tion the cultural elements of honesty of 
purpoae, faithfulness to artistic ideals, a 
love of the intrinsic beauty of nature’s de- 
signs and a veneration for nature’s laws 
are essentials for success. These higher cul- 
tural attributes it should be the part of the 
teacher to develop from the study of the 
data which comprise the lower order of 
phenomena of the dental curriculum. 

To all who sympathetically and intelli- 
gently give ear to the voice of nature the' 
pathway is clear, for, as Robert Louis Ste- 
venson has beautifully expremed it: 

The Greek* figured Pen, the god of nature, now 
terribly etamping hie foot, eo that amiiee wei» 
ditpereedi now by the woodeide on a eummer noon 
trolling on hia pipe until he charmed the bearta 
of upland ploughmen, And the Greek* in eo fig- 
uring uttered the last word of human experience. 
To certain emoke-dried npirite, matter and motion 
and eiaetie ethere and the hypotheeie of thie or 
that apeotacled profeieor tell a epeaking ftory; 
but for youtb, and all ducble and congenial mlnda. 
Pan 1* not dead, but of all tbe classic hierarchy 
alone aurrive* in triumph; goat-footed, with a 
gleeful and an angiy look, the type of this shaggy 
world; and In erery wood, if you go with a spirit 
properly prepared, you will hear the note of hie 
pipe. 

Our mission then ss teachers of a hu- 
mane and useful profession is to penetrate 
this "shaggy coat’’ of materialism, this 
commonplace and unattractive oovering of 
the divine spirit behind it all, and to so edu- 
cate those committed to our charge that 
they shall, in God’s providence, be able to 
see something more than "the seamy side 
of the divine vestment which the earth- 
spirit is forever weaving on the whirling 
loom of time." 

Edwabd C. Kwk 
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TBB PROBLEM OF TSE ABEISTAST 
PROFEB80R. Ill 
PART n 

The foregoing part represents the prob- 
lem as seen from one point of view. It is 
therefore partial, incomplete. For the 
sake of completeness, a questionnaire (Ap- 
pendix B) was prepared and sent to the 
presidents of the twenty-two institutions. 
The queries were drawn up for the pur- 
pose of showing, if possible, some of the 
broader movements which have affected 
and are affecting the status of the assistant 
professor, and also to get light from the 
administrative standpoint on the lower and 
upper limits of requirements for the posi- 
tion, etc. 

An unfortunate clerical error, discov- 
ered too late for correction, called for data 
concerning students and staff for the years 
1890-1 and 1900-1, instead of 1899-1900 
and 1909-10. This was kindly remedied 
in some of the replies ; while it was possible 
from other data available partially to 
remedy the error in a few other cases. It 


is greatly to be regretted that but ten 
practically complete replies had been re- 
ceived when the time for compilation ar- 
rived. It is obvious, for instance, that the 
present actual average salary of the as- 
sistant professor in these institutions could 
have been obtained (and used as a check 
on the result in Part 1., as to whether the 
replies came from typical representatives 
of the rank), if answers had been received 
from each institution as to the number of 
assistant professors and the average sal- 
ary. Because of partial answers, the show- 
ing of growth of student body and staff 
must also be omitted, The general trends 
of these are too well known to need demon- 
stration here. The following table (VII.) 
baa been compiled, however, from the data 
at hand, to show the change in the propor- 
tionate composition of staff which has 
taken place in the past twenty years.* 

It is seen that while the assistant pro- 
feasoia have formed a practically constant 
or slightly increasing proportion of the en- 
tire staff, the proportion of the staff above 
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tbLs rank haa dimioisbed to about one half 
wbat it waa twenty years ago, and the pro- 
portion of the lower ranks has correspond- 
ingly increased. The assistant professor 
of to-day, in other words, most win his 
way out of a larger group and info a much 
smaller group, relatively, than did the as- 
sistant professor of twenty years ago. 
This means that the competition is severer 
both for the position and for promotion 
ont of it. 

The replies to query 2c were unanimons 
that the present requirements for the posi- 
tion are more exacting than they were 
twenty years ago. These facts explain the 
high age of the men (86.8 average) shown 
in Fart I. 

When we compare our incomplete results 
with those shown in Bulletin No. 2 of the 
Carnegie Foundation (pp. 29-32), we find 
our average reported salary of $1,790 for 
twenty of the strongest institutions as com- 
pared to an average of $1,600 for about 
one hundred institutions. It is there 
found that the age of entrance to a grade 
allotted an average salary of $l,600-$2,000 
is thirty yeans. We find from our replies 
31.25. This checks remarkably well, the 
difference being such as we should expect 
to find, owing to the difference represented 
by the smaller and the larger group of in- 
stitutions. 

The returns for the age of entrance into 
full professonAip, there stated to be 34 
years, based on those now holding the rank, 
would show a considerable change, I feel 
sure, if we had the average of those now 
heing appoint$d to that rank. This is ob- 
vious, since a large proportion of those ma- 
king up the entrance age of 84 were ap- 
pointed under the conditions prevailing 
15 to 20 years ago. The conclnsions drawn 
on page 82 of the bulletin : “A man aeeept- 
idde to these institutions for a position 
worth $1,250 will be on the average 25 years 


old; a man appointed to a position worth 
$1,750 will be on an average 31 yearn old 
when appointed to it; one appointed to a 
position worth $2,500 or over will be on 
the average 34 years old” necessarily refer 
to what has been rather than to what is. 

It would probably be nearer present-day 
facts in the average of these institutions 
to state that from 27 to 31 a man receives 
an average salary of $1,100; from 31 to 41 
an average of $1,800, and from 41 on 
$2,600 or more. It would be interesting to 
get the actual facts in any institution as to 
this trend in change of age of promotion, 
by taking the average age of those pro- 
moted to full professorship in each year 
for the past twenty-five years ; thus show- 
ing the tendency as affecting the most 
highly successful members of the profes- 

Table VIII. has been compiled partly 
from the replies, partly from data already 
in the hands of the writer, and partly 
from Bulletin No. 2 of the Carnegie Foun- 
dation. Owing to its incomplete nature, 
we are not justified in drawing from it the 
general conclusions which it was hoped to 
obtain. It is, however, introduced on ac- 
count of its value for purposes of compari- 
sou. 

The replies to the queries in general are 
grouped alphabetically by institutions, and 
are, by permission, credited to their au- 
thors. 

Queries 2a, h asked : 

(o) Whether any basis of requirements 
for digibility to promotion from instxuet- 
onbip to assistant professorship had been 
formulated, and (b) what would be con- 
sidered suitable qualifications. 

The replies: 

(e)' Ho. (») It WDOld bt difficult to be pn- 
idn. An iastraetoi'c tarm ii three yeare. One 
or two loA ternu should indloste wbother one Is 
qaslifled for prognotlon.— Preiident Judean. 
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years ago. The replies were unanimous 
that they are so. 

Query 3a, h, asked the minimum, maxi- 
mum and average salaries paid in this 
rank now, and twenty years ago. The re- 
plies are included in Table VIII. 

The question to be raised here is, ignor- 
ing all change in cost of li^ng, whether 
there has been a change in salary com- 
mensurate with the higher requirements 
for the position. Of the nine insti- 
tutions whose data are available, three 
(California, Cornell, Stanford) show an 
actual decrease in the average rate of 
salary for the assistant profesBotship ; one 
(Iowa) shows practically no change; one 
(Tale) an increase of 10 per cent.; one 
(Kansas) an increase of 20 per cent.; one 
(Harvard) about 25 per cent; one (Wis- 
consin) about 40 per cent. ; and one (Jto- 
neeota) 55 per cent. 

The increase at Wisconsin has been uni- 
form over the period, as can be seen from 
the following table ; 

Year 1889 1882 1901 1907 1900 

Ualaiy 91,200 «1,SB3 91,000 91,030 91,733 

At Harvard the increase came suddenly 
about three years ago, due to the Teachers' 
Endowment Fund; and at Minnesota sud- 
denly about two years ago, largely due to 
the pressure brought to bear by the alumni 
upon the legislature and regents, in con- 
sequence of which a considerable general 
increase was made in the salary rdl. 

In looMng at Table VHI., it should be 
borne in mind that some of these institu- 
tions have the associate professorship, in- 
termediate between assistant and fuU pro- 
feseorship, while some do not, 

" New regulatloai 1909. 91,800 at appolntmeat, 
100 unusl hiereiiwnt four yasrs, 

“An ineresH of 20 per cent., approxlmsteljr, In 
twenty yeen. 

“Two or three exeepiU(»isI ouee make sn ap- 
parent laage fnen 91,900 to 99,000. 


Query 3c asked, from the point of view 
of the value of their sbrvioes to the insti- 
tution, what would be considered a proper 
ratio between the average salaries of as- 
sistant and full professors. 

The replies : 

With us the assistant profsesor’s salary is from 

92.000 to 92,300, and the full professor’s from 

98.000 to 9d,500. Thst indicates our view.— 
President Judson. 

A Uttla less than double.— President Lowell. 

Assistant profeseors should hare a higher salary. 
Full professors should have salaries suffloient to 
induce the best men to follow this oocupatlon.— 
President Bryan. 

From the point of view of the value of their 
•ervioes to the institution as well as from the 
point of view of the demands upon them, the 
assistant professor's sslsry should be roughly two 
thirds or three fourths tbst of the full professor. 
—President MaeLean. 

One to two.— Dean Teraplin. 

Average about half. But “ full " professors do 
not always “grade up.” — President Jordan. 

Impestible to establish a fixed rate, If pro- 
feesoia get 93,300, assistant professors ought, 
after trial, to get 92,900.— President Northrop, 

At present the salaries of [assistant professors 
range from 91,300 to 92,000, average 91,800 and 
of] full professors hero range from 92,200 to 
93,000. This seems as fair to the former as to 
the latter elate. — President Elll, 

Queetion disregards fact that at Wiscoasin wa 
have associate professors.— President Van Hiie. 

It must depend wholly upon the character of 
the institution.— President Hadley. 

Queries 4o, 5, c were drawn up to elicit 
information regarding; (a) Recognition of 
the existence of a claaa of permanent asaist- 
ant professors, (b) if it existed, whether 
the present salaries were adequate for effi- 
cient life aervice, and (o) calling for aug- 
gestiona in regard to meeting the problem 
of a permanent class of assistant pro- 
fessors. 

The replies: 

(s) Not formally, Praotioally an assistant 
professor who may not sxpeot promotion would 
not ha oontinuad in the faculty. (3) It Is not 
considered by us expsdlsiit to hare such a psnna- 
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nut oltM. (e) I should oot have such a clan at 
all,— Prarident Judson. 

(a), W Wo do not. After a certain length nl 

■errioe as auietant profeseor haa hitherto been 

expected to win promotion or drop out. (o) Thia 

la a difflcslt problem aa yet unaolTed.— Prealdent 

Lowell. 

(o) Yea. (t) No, (o) Instead of mailing a 
permanent class of assistant professors I would 
make a special class of professors who derate 
themselres to the training of college boys — a task 

as important as that of those who derote them- 

selres to research. — President Bryan. 

(a) We do not at present, (h) If conditions 
tend to form a permanent class of assistant pro- 
fessors the present salaries will not be adequate 
for efficient life setrice in this work, (c) I would 
give them rotes in the faculty and after the first 
fire years of satisfactory service, life tenure and 
make their salaries proportionate to full pro- 
fessors’ salaries rather than to instructors’ sal- 
aries. — President MacLean. 

( 0 ) Yes. (h) No.— Dean Teraplln. 

(a) Those most indispensable as men or as 
teachers or In research may look forward. (() 
No, Balaries should be higher and discrimina- 
tions keener, (c) I wish 1 could give any. It is 
one of the administrative problems most difficult 
to handle —President Jordan. 

Is) No. They are permanent if good enough. 
If vacancy occurs above them they may or may 
not be promoted. It depends upon whether a 
better man can be obtained, (h) No. There 
should be a general lifting of the salaries of the 
whole grade, (o) None.- President Northrop. 

(a) No. All assistant professors ace on perma- 
nent appointment and may look forward to pro- 
motion. (h) I think not, but with chance for 
promotion before all, the salary seems reaeonahte 
for assistant professors in comparison Eabout two 
thirds of full professors’ salary], (o) I should 
prefer not to make a man “ assistant profeiior ” 
till he demonstrates his fitness and capacity to 
become “ professor ” when mstnrer. I would also 
treat all teachers of professorlsl rank at equal 
in freedom, initiative, etc., before the admlnlstm- 
tion.-President Hill 

(a) Assistant professors for definite period of 
appointment, commonly three yeanj assooiatu 
professors, indefinite, (h) Balaries lor assistant 
professors are too small, but not more so thsui 
for other classes of staff. [Batio to full pro- 
fessors’ salary (1907), aasociates 73A per eunt, 
assistants SB per cent., instructors 38.1! per eehh] 


(e) Would keep rank of saaistant profetaor tor 
definite period, and make that of aaiooists pro- 

fessor permanent appointment. — President Vsn 
Htse. 

(a) We desire not to form a permanent clsiu 

of assistant professors if we can help it. It a 

man it not ready to rise above t2,S00 with us, 
we make it easy lor him to go to soma other 
institution where research qualifications ire less 
necessary for a full proleisorship. It occasionally 
happent that a man makes himself more useful to 
ni as assistant professor than he could anywhere 
else and obtains a quasi-permanent position of 
this kind, (h) No. (o) I think it can be prao- 
tioslly done awsy with if we recogniu that nearly 

all men who make good assistant proiesiors will 

make better independent teachers In schools where 

original deep thought is not so much required as 
it ought to be in university teaching.— President 
Hadley. 

At Columbia it is recognized that there 
are certain men who might well remain as* 
aiatant profeaeore ao long aa they were in 
service, no matter what their compensation 
or the length of their experience. Peraona 
whom it might prove to be desirable to re- 
tain in the service of the university, either 
as instmetora or assistant professors, 
might, after having served for five years, 
be appointed by the trustees to serve dur- 
ing their pleasure, and their salaries fixed 
regardless of their grade. By making this 
provision for academic officers of this type, 
who are rather numerous, much of the 
pressure which is now felt to advance men 
to adjunct professorships and professor- 
ships, in order tO' reward them for long 
service or to give them increased compen- 
sation, would be relieved. 

Queries id, f, g, h, i and ; had bearing 
on the relation of length of servico to sal- 
ary and promotion, id asked whether 
salaries were graded with respect to length 
of service. 

The replies: 

Yes. $2,000 for fir»t four-year appolitinisat. 
$2,M0 on reappointment.— Freddent Judtou. 
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Yn. (£,{00 for llrtt flTO-jretr appolntmoot. 
13,000 on nnppoiotmont.— Pruldent Lowoll. 

Yet.— Pretidont Brjru. 

Length of eerrlce !■ one element to be token 
Into oonsideretion.— Preeilent HaeLeen. 

Yea.— Deu Templin. 

Theoretically not lo much ai In fact.— Preei- 
dent Jordan. 

Yea.— Prealdent Ifarthrop. 

Yei, but not entirely, and we reckon the eerrlee 
elMvhere aa well aa here. — Freaident Hill. 

Yea.— Prealdent Van Hlae. 

Firat three yean, (1,800; next dnyeara, (2,500. 
A continued appointment alter eight yeara’ aerrice 
la a rare exception.— Prealdent Hadley. 

4/ inquired whether length of service 
should constitute any claim to promotion. 

The replies: 

Not by itaelf.— Prealdent Judeon. 

Yee, If the other quallflcatlona exiat.— Prealdent 
Lowell. 

No.— Prealdent Bryan. 

One claim for promotion, but only one and must 
be conildered with aewral other laotora.— Preai- 

Not alone, but should be conaldered.— Dean 

Not much.— Prealdent Jordan. 

Yea, other things being equal.— President 
Northrop. 

Not apart from essential qualUloatione.— Presi- 
dent Hill. 

Yea.— President Van Hlie. 

Not after reaching the age where maximum 
eervioe can be rendered.— President Hadley. 

ig asked the length of service of the 
senior assistant professor in the institu- 
tion. 

The replies; 

Fourteen yeare.-Prealdont Judadn. 

Not over tan yeara.-Praaldant Lowell. 

Bight yeara.— President Bryan. 

Bight yeara— Preddent UadLean. 

Den yeara.— Dean TempUn. 

Bight years.— President Jordan. 

Eighteen yeara.-Preiideat Northrop. 

Eight years.— President Hill. 

fflitaan years.— Prealdent Van Hlee. 

Eight years. One with amninal tank, seren- 
iaan yeara.— President Hadley. 


4h inquired the percentage of assistant 
professors promoted each year, on the aver- 
age. 

The replies; 

20 or 21 per cent — President Judaon. 

Cornell promoted nineteen assistant professors 
last year.— President Bchurman. 

Assistant professors are promoted at the ex- 

piration of the second ftre-year term— with very 
rere exceptions.— President Lowell. 

Perhaps one or two [ment] —President Bryan. 

One, two or three promotions out of eight to 
sixteen or eereuteeu. — President MacLean. 

10 per cent.— Dean Templin 

» per cent., average past six years —President 

Can't tell. It depends on needs and money.— 
Preeident Northrop. 

Unable to answer, as I have been president only 
one year.— PtMldent Hill. 

12 per cent., average for past seven years. — 
President Van Hiie. 

Perhaps from 5 to 10 per cent -President 
Hadley. 

4t, j uked (s) whether promotions are as 
rapid or as general as the highest efficiency 
of the institution demands, and (;) if not, 
what are the chief causes of delay. 

The replies: 

(i) On the whole, yes. Rapid promotion la 
■aldom deeirablc. (y) We have sometimes been 
delayed by lack of funds.— President Judean. 

(i) Yes, I think so.— President Lowell. 

(<) No. (y'i Lack of money. — Freaident Bryan. 

(<) No. (/) Financial reasons.— President 
UaoLean. 

(0 Yes.- Dean Templin. 

(s) Yet, but salaries ue too low.— President 
Jordan 

(1) Yee, In most cases. (/) Lack of money.— 
President Northrop. 

(<) Yei, I think so, as there are no barrier! to 
the promotion of men who win .the right. (/) 
Flnancitl cautet are most Ukely to operate againit 
promotiona here, but I do not believe that dllB- 
culty last Hrious u appears in some institutions. 
In most deterring caeee adjustments can be maib, 
— Frealdoit mil. 

(Oi (/) Yet, to far at rank is coneemed, but 
not at rapidly aa dtaitsble in the matter of money. 
-Prealdent Van Bite. 




— Preiident Hadlej. 

Query 4e asked the essential qualifioa- 
tions for eligibility for promotion from as- 
sistant professorship to the rank above. In 
considering the replies it is to be home in 
mind that some of these institutions have 
an associate professorship and some have 
not. 

The replies: 

Assured capacity as a scholar and teacher, and 
aa a productive investigator. Of course, personal 
character it fundamental.— President Jndson. 

I could not formulate this with deSnIte pre- 
cision.— President Lowell, 

An adequate measure of excellence of some sort, 
primarily in scholarship, hut excellence in the 
training of college youths is alto recognised at a 
valid ground for promotion.— President Bryan. 

Scholarship, proved by the results of a reason- 
able amount of research work together with some 
publications; teaching ability, proved by perhaps 
ten years of successful teaching; the test of suc- 
cess being applied a little more rigidly when 
promoticHi to a professorship is made, than before 
promotion to an assistant professorship. — Presi- 
dent MacLean. 

To be promoted, the assistant professor mutt 
have established himself as a permanently de- 
lirable member of the university faculty. HU 
ichoUrship must be beyond question, ae must also 


under-eelimate of itt importance, but because men 
who ate good teachers at thirty, but have not 
original tcbolarifaip or organising ability, ate apt 
to be (I do not say ate always) leas good teachers 
at fifty. — Pretident Hadley. 

To determine the academic and admin- 
istrative status of the assistant professors, 
questions 5a, h, c and d were drawn up. 
They inquired (o) the participation of this 
rank in the legislating bodies, faculty, 
council, senate, etc.; {&) the voice in de- 
partmental matters; (c) whether on the 
same footing as fall professors in respect 
to appointment to administrative and aca- 
demic committees, which formulate, con- 
trol or direct educational policies; and (d) 
in respect to appointment as executive 
heads of departments. 

The replies: 

(c) The MDste couHiU of full profCMOti. 
Council, of sdminiitrativc ofEcerc only. AaaicUnt 
profcMora u-e memhert of all facultiu. (b) Yu. 
(0) Yu. (d) No. — Preiident Judion. 

(0) Ym, (b) Yei. (0) Yu, (d) Nearly lo. 
— Preeident Lowell. 

■ (o) They are made w by law. (i) In moit 
caaei, yee. (o) Yei, (d) We have no luch oaiei. 
—Preiident Bryan. 

(0) Not membiri of univerilty iegiilatlng 
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ben o{ ooimdl eligible to ell oominitteei. Tbe edmioletntive machinery, whioh uoee not exiet If 

advisory board, however, is eleotod by the conneil the younger men ere not taken into the admin- 

from the full professon only, (d) Have been istrative counsels — President Madican. 

sometimes acting heeds, where there was no full Yes, to promote progress. — ^Dean Ibmplin. 
professor. — Stanford. Yes, in order to leslise their difficulties. But 

(o) Faculty, yes. Council, no. (1) Subject to they should not be too sealous before studying 
the head of the department, (c) Yes. (d) If problems.— President Jordan. 



Yes, asaumlng that tbe younger mbn an on the 
avenge equal In ability to the older, they havo 
the advantages of their youth in terms of spon- 
taneity and energy, and these should not be lost 
to the university, -Preeidsnt Bryan. 

t think it advisable. With tbe balance given by 
the older men of the faculty the university has 
the advantage of tba stren^h and activity of the 
younger men, without the danger Of their forcing 
wrong poUdea on the Institution through lack of 


of the teaching force foolish, it is desirable that 
it should be autocratic. If the president is foolieh 
and the test of the teaching force are wise, it is 
deeltd>la that it should be democratic.— President 
Hadley. 

To the request for auggeations conoem- 
ing the problem of the aseistant professor- 
ship, looking toward higher individual or 
institutional efSeiency, there was much 


judgment. Their recognitioa as a part of tbe more retioenee on the part of the presi- 
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d«nt» than on the part of the awiatant pro- 
feeaota. Two replies only were received. 
Fortunately, they sum up the eoncltuiona 
most adequately: 

The principle ought to be eeUfaliahed that 
"then is always room at the top.” Under an 
autocratic system or even when permanent ap- 

pointments are made of “ heads of departments," 
then is never room at the top. A mon demo- 
cratic organization of department faculties seems 
to me to be one of the most important and press- 
ing nfonns demanded in cdueational institutions. 
— Pnsident Bill. 

Better pay: gnater insistence on superior life 

—which Involvee zeal, charaoter, interest in stu- 

dents, Intenst in knowledge and ability to dis- 
tinguish scholarship from pedantry.— President 
Jordan. 

The writer’s task is completed. For the 
opportunity offered him to prepare this 
paper, and to all those who burdened them- 
selves with so thoroughly answering his 
many questions, he wishes to express his 
grateful thanks. He has made no attempt 
to trace the historical development of the 
assistant professorship in the American 
university system, nor to disentangle the 
combinations of regular and acting, ad- 
juncts, assistants, associates and juniors 
where these exist,** nor to show the possi- 
bilities of university teaching as a career. 
He has merely tried to present a faithful 
cross-section of the existing conditions of 
the assistant professorship in the institu- 
tions represented in this association. 

Both sides have been heard; their con- 
elusions are in striking accord. The initia- 
tive for improved administrative status 
and adequate salaries lies in the bands of 
the one; that for increased zeal, worth and 
efficiency in the hands of the other. The 
outlook is full of opportunity and promm 


APPENDIX A 

UUESIES lOS ASStSTAKT FSanSSOBS 
Suggestions and comments on paints not oovend 
below will be gratefully received. 

1. Agef 

3. Years spent in collegiate and graduate (or 

profcselonal) study? 

4. To what extent did you hold fellowships or 

receive similar auistancet 

6. To what extent did you go into debt for your 

e. How long did it take to pay this debt? 

7. Length of teaching service below rank of as- 

sistant professor I 

8. Length of teaching service in rank of assistant 

professor? 

». Married or single? 

10. Number of children? 

11. Present salary? 

12. Average salary during entire teaching service? 

13. Total savings from salary (exclusive of in- 

14. To what extent hove you supplemented your 

aalary by income from other sources? 

15. la your income sufficient to make both ends 

meet or are you running behind ? 

10. If willing, will you state your present net 
deficit or indebtedness? 

17. How much insurance do you carry ? 

18. What are your opinions concerning the status 

of the assistant professorship (o) in shar- 
ing in the determination of general policies 
of your institution; (5) in departmental 
policy, curriculum and assignment of 
courses; (c) in conduct (f. e., direction) 
of individual classes? 

19. What are the conditions of nature and amount 

of work, etc., and do these reasonably favor 
carrying on advanced work and intellactual 

20. What are the conditions governing tenure of 

the assistant professorship and are they the 
beat tor reasonable independence of thought 
and action? 

21. Have you any suggestions to make, eonoernii)g 

the problem of the assistant profeasorahip, 
looking toward higher individual or Insti- 
tutional efficiency ? 



4. a Do jaa ncogniit two genenl cUmm of 

■iiUst profeuon, temponry «nd pent)*- 
mat; that it, tbOH who maj naionably 
look forward to pronetloa aod thoM who, 
for ooe loaioD or another, may not I 
t If conditkmt tend to form a permanent date 
of aeitetant profeitora, are pnaent ruling 
lalariet adequate for efEcient life-aervioe 
in thii rankT 

0 What luggettioni would you make in regard 
to meeting tiie problem of a permanent 
dlaat of aeaiataat profetaoraT 
d Do you grade aniatant profetaora’ aalarlea 
at all with napeet to leagUi of aervioet 
a What do you oontider atacntial qualilaatlona 
for eligibility to promotion fiw aaaittaat 
profaatorthip to the rank aboeef 
r From the point of riew of the adminlatration, 
dionld length of terrloe eonatltute any 
eldip lor promotion t 

f Bow long haa your aanlor aaaiatant profettor 
tarred in tUe rankt 

h On the araraga, what peroaatage of aaeiataot 
profetaora are promoted by you each yaarf 
{ die pAmiottOae a« rapid or at general at the 
highaat eHeieney of the Inttltutlan de- 
mandal 


801BXTIFW X0TE8 AXD XSWS 
Hr. Alexander Agassie died on Harcb 26, 
on the eteamihip Adriatic. 

Sir Ernest Sbaoelxton gave an addreaa on 
bis Antarctic explorationi before the National 
Geographic Society on Harch 26, and was 
presented with the gold medal of the society 
by President Taft. On Hatch 28 he addressed 
the American Oeogiaphical Society in New 
Toric City and receired its gidd medal. 

The date for the delirery of the Bomanes 
lecture at Oxford TTnlrersity hy Hr. Booserelt 
has been fixed for Wednesday, May 18, 

At the annual meeting of the Institution of 
Hining and Hetalloigy in London, on March 
17, the following awards were presented: the 
gold medal of the institution to Frofeasor 
William Gowland, die “ Oonaolidated Gold 
Fielda of South Africa,” gold medal to Mr. W. 
A. Caldecott and the premium to Mr. 0. 0. 
Bannister and Mr. W. 31, Stanley, 
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Jir a oonrocation at Oxford on March IS a 
decree was passed unanimously, on the motion 
of Professor Elliott, conferring the title of 
professor emeritus on Edward Burnett Tylor, 
M.A., Hon. D.C.L., honorary fellow of Balliol 
College, who on December 31 last resigned the 
office of professor and reader in anthropology 
after a tenure of twenty-six years. 

Dr. AuEiaNDEB 0. Abbott, of the Univeraity 
of Pennsylvania, has bean selected as a dele- 
gate to the International Congress of Hygiene 
and Medicine, which meets in Buenos Ayres, 
Argentine Bepublio, next month. 

Db. £. £. SOQTHARO, of the Harvard Med- 
ical School, has been appointed by President 
W. C. Qorgas a member of the council on 
medical education of the American Medical 
Association, to fill the uneipired term of Dr. 
W. T. Councilman. 

At the annual meeting of the Bay Society 
held in London on March 10, Lord Avebury, 
E.E.S., was reelected president; Dr. S. F. 
Harmer, F.B.S., was elected a vice-president; 
Mr. F. DuOane Oodman, F.B.S., was reelected 
treasurer, and Mr. John Eopkinson was elected 
secretary. 

Dr. Saubon has been sent to Italy by the 
Pellagra Investigation Committee. Captain 
Siler, U. S. A., has been officially welcomed as 
a member of the field commission, and two as- 
sistants, Messrs. Baldini and Amoruso, have 
been appointed. 

Dr. Hritry S. Pratt, professor of soology at 
Haverford College, will spend next year in 
foreign loological laboratories. 

It is reported that Captain Amundsen has 
modified his plans to the extent of postponing 
his departure from Horway till June of this 
year, and his final passage of Bering Strait till 
August, 1911, devoting most of the intervening 
period to oceanographical research in the 
South Atlantic during the outward voyage. 
He also proposes to carry out extensive investi- 
gations of the upper atmosphere during the 
drift across the Polar basin. 

Dr. Maurior Vejox Ttbodr, faculty in- 
structor in pharmacology in the Harvard 


Medical School, has presented his resignation 
to take effect on September 1, 1910. 

PeoVKSeoR Leonard P. Kinnioutt, of the de- 
partment of chemistry of the Worcester Poly- 
technic Institute, on February 18, gave a talk 
to the students of Union College and the 
Bngineering and Chemical Societies of Sche- 
nectady on the “ Bacterial Methods of Sewage 
Disposal.” 

Professor G. H. Pahmr, of Harvard Uni- 
versity, lectured on March 4, before the Buffalo 
Society of Natural History on “ The Structure 
and Origin of Coral Islands.” 

Mr. Cyros C. Adams, of the American Geo- 
graphical Society, gave a lecture on “Arctic 
Exploration,” before tbe geological department 
of Colgate University, on March 21. 

There was on March 26 and 28 at the State 
University of Iowa a joint meeting of tbu 
Western Philosophical Association, the North 
Central Section of the American Psychological 
Association and tbe Teachers of Psychology in 
Iowa. The address of the president of the 
Western Philosophical Association, Professor 
Carl E. Seashore, was on the “ R61e of Play 
in Religion.” 

At the annual general meeting of the So- 
cle^ of Dyers and Colorists held at Manobea- 
ter, on March 18, the retiring preaident, Pro- 
fessor R. Meldols, F.R,8., delivered an address 
on “ Tinctorial Chemistry— Ancient and Mod- 
■ em.” Sir Frederick Cawley has been elected 
to the presidency. 

At the annual meeting of the Chemical So- 
ciety, London, on March 18, the president, Pro- 
fessor Harold B. Dickson, F.R.S., made an ad- 
dress on “The Union of Hydrogen and 
Oxygen in Flame.” 

The fourth annual meeting of the British 
Soienee GuBd was held at the Mansion House, 
London, on March 18, under the preiidenoy of 
the Lord Mayor. Addressee were delivered by 
« ^S ight Hon. H. B. Haldane, FH.S., and 

The seventieth birthday of Ernst Abbe, who 
died five yem ago, has been oelebtated at 
Jena, where it is planned to erect a monument 
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in honor of hii contributions to optical science 
and his foundation at the unirersity. 

The Journal of the American Medical As- 
sociation states that the famous ophthalmolo- 
gist, Professor Jaeger Ton Jaxtthal, who died 
in 1884, has been honored by the erection of a 
life-sised statue in the hall of the University 
of Vienna. Professor Fuchs deliveied the 
commemorative address. Jaeger was the son 
of a famous ophthalmologist; was the grand- 
son, on his mother’s side, of the famous oph- 
thalmologist Beer, and was married to the 
daughter of Arlt, also an eminent ophthalmol- 
ogist. 

Da. WiiASTON SiNOLAm, an eminent neurol- 
ogist, a trustee of the University of Pennsyl- 
vania, died at Philadelphia on March 15. 

Henry Augustus Tosbey, assistant pro- 
fessor of chemistry at Harvard University and 
known for his work in organic chemistry, died 
at Cambridge, on March 28, at the age of 
thirty-eight years. 

Da. H. Landolt, professor of chemistry at 
the universities of Berlin and Bonn, eminent 
for hie contributions to physical chemistry, 
died on March 14 at the age of seventy-eight 
years. 

PaorESBOR K. J. Anostroii, professor of 
physics in the University of Upaala, died on 
March 4 at the age of fifty-three years. 

Da. 0. PnaiFFl, professor of geology at 
Jena, has died in Egypt. 

M. Toui, professor of mathematics at Paris, 
has died at the age of eighty-one years. 

There will be a civil servioe esamination 
in New York State on April 28, to fill various 
positions, including that of medical superin- 
tendent of Letohworth ViHage, the new state 
institution for the feeble-minded and epileptic. 
The salary of this position is 14,600 with 
maintenance for the superintendent and his 

Knro Albebt of Belgium will give 4200,000 
for investigations into the nature and pre- 
vention of sleeping sickness. He will also 
give $100,000 for hospitals for nativse of the 


Caerimbhoy Ebrabim has given to the Bom- 
bay government a sum of $160,000 for research 
and the provision of scholarships to science 
etudents'of the Mussulman faith. 

The seventh International Congress of 
Criminal Anthropology, which was to have 
been held at Cologne in August neat, has been 
postponed till October, 1911. 

The third International Congress of School 
Hygiene will be held at Paris from August 2 
to 7, under the honorary presidency of the 
minister of public instruction. The subjects 
selected for discussion at the general meetings 
are: “Physical examinations in schools”; 
“ Sexual education and school physicians.” 
The congress will further meet in eleven sec- 
tions for the discussion of various topics in 
school hygiene. Especial reductions are given 
by the railways and steamships, and visits to 
schools and other excursions have been organ- 
ized. The circular of information further 
says: “Nothing will be spared to make the 
stay in Paris easy to the congressists.” The 
secretary of the congress is Dr. Dufestel, 10 
Boulevard Magenta, Paris. 

At the regular weekly meetings of the Uni- 
versity of Colorado Scientific Society the fol- 
lowing scientific addresses have been given 
during the months of December, January, 
February and March; “Liquid Air and Low 
Temperature Phenomena,” Professor Walter 
Bunge and Mr. Harry A. Curtis ; “ Scientific 
Stories,” Professor S. Epateen; “ Some Becent 
University Expeditions with special reference 
to Northwestern Colorado,” Professor Junius 
Henderson; “The Electrolytic Determination 
of Metals, using Botating Anode,” Mr, Harry 
A. Curtis; “Belation between Climate and 
Crops in Colorado with special reference to 
Unsolved Problems,” Mr. Wilfred W. Bobbins; 
“The British Association in South Africa,” 
Professor Henry Carhart ; “ Tree Planting for 
Colorado,” Mr. D, M. Andrews; “Mysticism 
and Modem Psychology,” Professor V. A 0. 
Henmon; "Beal Color Photography Direct 
from Nature,” Mr, Stanley McGinnis. 

The deans of tiie colleges of liberal arts of 
the state universities of the middle west were 
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ia (Gsaion tt tho FniTeraity of niiDois on 
Uaroh S8 and 24. llioae in attendanoe and 
the papen that they read at tfaia eonfeTenoe 
were: Sean SaTia, of Ifebratka, “Inoentires 
to Scholarehips Sean Jones, of Missouri, 
“Systems of Grading”; Sean Hoffman, of 
Indiana, “What can be done for the Fresh- 
men”; Sean Townsend, of lUinois, “Faculty 
Advisers”; Bean Reed, of Michigan, “What 
should be done with Large Classes”; Sean 
Downey, of Minnesota, “ Group Be<}u>reniente 
for the A.B. Degree”; Dean Greene, of lUi- 
nois, “ Tho Future of the A.B. Degree ” ; Dean 
Templin, of Kansas, “The College and the 
ProfeMional Schools”; Dean Birge, of Wis- 
consin, “ The Building of a Faculty.” Assis- 
tant Deans Rawles, of Indiana and Meyer, of 
Hlinois, were also in attendance. 


in anatomy in the University of Chicago and 
Rush Medical College, hu been aiipointed at- 
siatant professor of anatomy at Manila. 

PBOFEseoa WauAK Moobe, of Cornell Uni- 
versity, has received an appointment to a chair 
in the faculty of the British Agricultural Col- 
lege in the Transvaal. 

Sir Alfsed Esogh, K.C.B., who has been 
elected rector of the Imperial College of Sci- 
ence and Technology, London, retired last 
year from the post of director-general of the 
Army Medical Service. 


DWCUS8I0N AXD OORRE8PONDBXCB 
riUCSSTOBlVS, ATHSNASIDS SnOHEE ItTD THI 
OERK THEimT OF DUEASR 

In Science for February 18, Dr. William 


wrfBRSirr /mo boucatioxal xbwb 

EUvxbford OoLLxai has completed the col- 
lectien of a fund for pensions amounting to 
shout 1160,000. 

Sm Francis Galton baa made a further do- 
nation of £600 for the maintenance of the 
Francis Galton Laboratory for the Study of 
Hationol Eugenics in the University of Lon- 
don during the year 1911-12. 

Vivian A. 0. Henmon, A.B. (Bethany), 
Fh.D. (Columbia), now professor in the Uni- 
versity of Colorado end dean, has been 
elected associate professor of educational 
psychology in the University of Wisconsin. 

R. M. OoPEN, A.B. (Cornell), PkD, (Wura- 
buig), has been promoted to a professorship 
of philosophy and psychology in the Univer- 
sity of Tennessee. 

Dr. a. G. G. Richardson has been elected 
professor of veterinary medicine of the 
Georgia State College of Agricidture. Dr. 
Richardson was in the United States Bureau 
of Animal Industry for a number of years. 

Dr. a. 0. Sbaslee, assistant in physiology 
and pharmacology of the Rockefeller Institute, 
has accepted the position of associate professor 
of pharmacology in the Philippine Medical 
School, Manila. Mr. Elbert Clark, associate 


of the relation of Athanasius Eircher to the 
germ theory of disease. In connection with 
this paper it may be of moment to note that, 
as Osier has pointed out,' the true author of 
the germ theory is neither Eircher nor Hiero- 
nymus Mercurialis, but Fracastorius, a Ver- 
onese physician of the fifteenth century, whose 
chief title to fame has been hitherto that 
“most popular” of medical poems, if least 
savory in theme, “ Syphilis, sive morbus 
gallicns” (1530). Oeronimo Fracastorio, 
born in 1484, studied medicine at Padua, led 
a tranquil, easy life at physician and poet in 
the countryside near the Lago di Garda, and 
died in 1688. Hit work “Do oontagione et 
contagiosis morbis et curatione,” published 
at Venice in 1546, oonUins the first scientific 
statement of^tho true nature of contagion, of 
infection, of disease genus and the modes of 
transmission of infectious diseases. The 
latter he divides into (1) diseases infecting 
by inunediste contact (true contagions), (2) 
diseases infecting through intermediate agents 
like fomitos, (3) diseases infecting at a dis- 
tance or through the air, of which class he 
instances phthisis, the pestilential fevers, a 
certain kind of ophthalmia (conjunctivitis), 

' PnoMibtf of tke Chanko Chib, New yerk, 
1909, II, 9-n, 



inn. 1, IHO] 


BCISNCE 


601 


etc. In ell tiiis Fraeutoriue diowg himaelf to 
be a orifinal thinker, far in advance 

of the patholoeioal knowledge of bie tune, 
which waa mainly reducible to the old Hippo- 
cratic decline of diaeaae at a corruption of 
the humort of the body. But it it in hit re- 
markable account of the true nature of diieate 
germt, or teminona contagiofunn, at be calk 
them, that we find him towering above hie 
oontemporariet. He eeema, by tome remark- 
able power of divination or clairvoyance, to 
hare teen morbid procettet in terma of bac- 
teriology more than a hundred yeart before 
Kircher, Leeuwenhoek and the other men who 
worked with magnifying glaae or microacope. 
Thete germt he deecribee at particlee too small 
to be apprehended by our tenses (particulm ilia 
tfuenttbtkt), but which, in appropriate media, 
are capable of reproduction and thus of infect- 
ing the lurronnding tiaeuet (priiM enim temi- 
naria, qua adkauruni t vicinii humqribut 
ad {uat kabani analaqiam eoMimilia libi alia 
ftuerani et propaqant, tt kac alia donee iota 
humorvm naeea et moles aficiuniur), Thete 
pathogenic unite Fracattoriut clearly eurmitet 
to be of the nature of colloidal syttemt, for if 
they were not viscous or glutinout by nature, 
he holdt, they could not be transmitted by 
fomites (cviui tignum est, quod quacunquo 
per fomitom afieiuni omnta leniu glufino- 
laque eanepieiuniur) ; while germt trans- 
mitting diteate at a dietance mutt be able to 
live in the air a certain length of time (non 
aolim tn /omtfe eed in oere per cerium tempus 
tervort), and this condition is only pottible 
when the gqimt are gelatinout or ooUaidal 
systenu; for only hard, inert, df terete particlee 
could endure longer (eed certs, qua lento sunt 
eF qlutineta, quamqvam parvueima tint, pot- 
tuni gutdem e* non omntno toatvm guontum 
dura, oivere, at pouJo minus poiiunt). These 
colloidal partidea have the power of retitting 
forces of email maipiitude, but can not reeiit 
such agencies as extremes of heat or cold, 
which reduce them to phases of dinipated 
energy (non solum dura, ted st lento teee de- 
fenduni ob olterotionibus multie, ti medtocres 
tint, fflopnoe outem non ferunt; propter quod 
et oi ipne oisumuntur teminorio omnium 


eontaqionum, et at aqua etiam fripidiiiima 
franguntur). Finally Fracattoriut conceiTet 
that the germs become pathogenic through the 
action of animal beat (et ipso octu /iunt o 
colors onimalis), and that in order to produce 
diaease it it not necessary for them to undergo 
dieeolution, but only metabolic change (guon- 
tum guidem tugicit ad putrefaetionem faeien- 
dom, nan neceise etse eorrumpi porticuiat 
ipooa, sed alterart solum . . . nihil tomen 
prokibet et eorrumpi etiam, sed non neceeee 
eet, qualenus attinet ad faeiendam putrefac- 
lionem). Thus Fracastoriua seemi to have 
had a clear notion (or prevision) of the causa- 
tion of disease by microorganisms, and he tp- 
peara to have seen these organisms aa made up 
of those gelatinous or “ dispersed ’’ systems 
which modem physical chemists call colloidal 
states of substance. The agreement of bis 
imaginative hypothesis with the phyaioo- 
chemical view-point is little short of wonder- 
ful, when we consider that he had no micro- 
scope nor other instrument of precision save 
bis own mind. 

In referring to the organisms seen by 
Eiroher, Dr. Biley asserts that he must have 
seen “the larger species of bacteria” long 
before Leeuwenhoek’s discovery. But neither 
Kircher nor Leeuwenhoek could have seen 
bacteria of any kind with the lenses at their 
command, although the latter undoubtedly 
saw various animalculss, diatoms, blood cor- 
puscles and the finer anatomy of the tissuet. 
According to Muller and Prauenitz,’ Kircher 
saw in the blood of plague patients “ a count- 
less brood of worms not perceptible to the 
naked eye,” and he was not staggered by the 
fact that these “ worms ” conld also be found 
in faesithy blood. The explanation is simple. 
His glass or microscope was only 32-power at 
best, and tbs worms he thought he saw were 
(as in Malpighi’s case) simply rouleaux of red 
blood corpuscles. 

To sum up, over one hundred years before 
Kircher, Friewtorius gave the first definite 
statambnt of the true nature of infection by 
dimse germs; Kuvfiier then boldly restated 

“'Handbuch der OesoUchte der Medisiu,” Jena, 

11106, n., 806. 
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the hypothesis in the light of what he saw 
through the microseope, but the germ theory 
had to wait for laboratory verification at the 
hands of Pasteur. In connection with the 
theory of the transmission of disease by in- 
sects it is of interest to note that Sit Henry 
A. Blake, governor of Ceylon, has pointed out* 
that the mosquito theory of the origin of ma- 
laria is as ancient as the Rusmta, a Sanskrit 
medical classic at least 1,400 years old. Quito 
an anthology might be compiled of references 
from secular literature in which swamps, mos- 
quitoes and malaria were vaguely associated 
as if in causal connection before King enun- 
ciated the theory in 1882. But no one ever 
thought of mosquitoes in relation to yellow 
fever before the time of Finlay and Walter 
Beed. 

Fulod) 0 H. QaBBraoN 

Abut Medical Museuu 

THE LOWER TERTIARIES OF LODISIAHA 

To THE Editor of Science: In preparing 
manuscript for publication on the lower 
Tertiaries of Louisiana it has seemed de- 
sirable to have a formational name for that 
portion of the Eocene usually styled in our 
former publications “ Lower Olaibome.” In 
accordance with the wishes of the committee 
on nomenclature the geographic name 8t. 
Maurice is here proposed for these well-known 
Mississippi ombayment marine beds. 

G. D. Harris 

THE I.ENOTH OF SERVICE PENSIONS OP THE 
CARNEGIE FOONDATIOH 

The articles by Professors Oattell and Jae- 
trow following that of Professor Lovejoy and 
the Nation editorial, have put in such strong 
light the disadvantages and the injustice of 
the recent ruling by the Carnegie Retiring 
Board, that it might seem little remains to be 
said. There can be little doubt that these 
articles express the sentiment of a great ma- 
jority among those who hare been looking 
forward to a service retiring allowance upon 

'Jour. Ceylon Brunch Srit, Med. 
ombo, 1905, II., 8. 


the Carnegie Foundation. Some professors 
who have considered the system a groat aid 
in securing stronger American universities, 
have now lost all interest in it. If a professor 
who entered early upon teaching must con- 
tinue for forty years as a professor in order 
to acquire any benefits from the foundation, 
not much inducement is offered him. 

There are, as it seems to me, two considera- 
tions not specially emphasized in tbs articles 
cited, which might well be taken up. In his 
report recently published, tlie president of the 
foundation lays stress upon the fact that the 
professors thus far retired upon the founda- 
tion because of age, all laid down their work 
with regret, and in some cases felt hurt that 
they had been induced to do so. No one 
familiar with university men will for a mo- 
ment doubt that these statements represent 
the facta as regards an even larger body of the 
older professors. Among the middle-aged and 
young men of universities, and it might be 
added the student body, the opinion is prob- 
ably as general that professors generally re- 
main at their posts after their best work of 
teaching has passed. This opinion of the 
younger men does not spring altogether from 
a selfish desire to fill the positions of their 
seniors, since their conclusion expresses a law 
of human nature which is exemplified in every 
walk of life, but perhaps most strikingly upon 
the concert stage When nowadays a young 
man states openly that be will retire from his 
post voluntarily before his powers have been 
impaired by age, he is perhaps cynically re- 
quested to set the statement down in writing: 
for, once adinitted into the group of the older 
men, it is notorious that he acquires their 
point of view as naturally as liberals become 
transformed into conservatives after their ad- 
mission to the British House of Lords. 

The question of the relative teaching eflS- 
ciency of professors at the different ages be- 
tween forty and seventy-five years, is one to 
be decided by results, and it would be of spe- 
cial interest if the statistics recently gathered 
by the Carnegie Foundation from the so- 
called accepted institutions were compared 
and published. If the average age of the 
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teachers in each grade of nniversity work were 
made public for each of the institutions in 
question, the reader might then draw his own 

conclusions based upon the relative standings 

of the institutions. 

Aside from personal observation, there are 
two reasons which make it unlikely that the 
best work of a teacher should extend beyond 
a moderate term of years. In the first place, 
the world moves forward so rapidly that in a 
period of thirty-five or forty years, methods, 
view-points and subject-matter of the sciences 
are all more or loss transformed. Few of our 
universities provide a sabbatical year in which 
the opportunity is offered the professor to 
make himself over, even if he be constructed 
of sufficiently plastic materials. In the second 
place, few men can go year after year over the 
same tasks without reaching a condition which 
m the athlete would be designated “stale.” 
The enthusiasm of earlier years is bound to 
become more or less dulled, and enthusiasm 
and interest are vital elements to the teacher. 

There is another important function of the 
teacher which should be carefully brought into 
consideration, for an insidious eneroachment 
has been made upon it during the past decade, 
I refer to research, which, it will generally be 
admitted, should in every possible way bo 
encouraged in the university professor. There 
is no really groat university that has not done 
its part in widening the horizon of the known 
through the investigations by its professors. 
It might be safely predicted that a university 
which relinquished altogether this function 
would speedily degenerate to an inferior rank. 
The spirit of inquiry and of testing conclu- 
sions is, in fact, that which differentiates 
higher instruction from that of lower grade. 
It may not be generally recognized, but it 
seems to be true that in respect to research 
the American universities are to-day in a 

somewhat critical position as a result of the 

great fortunes built up through consolidation 
of business interests. American research is 
fast becoming institutional. It will probably 
have to be admitted that the Immediate results 
have been so much the more increased, even 
though the universities hare suffered by it. 


The enlargement of government and state 
scientific bureaus, the private foundation of 
great laboratories in the interest of medical 
science, and the laliorstories of practical sci- 
ence established in connection with the great 
industrial concerns, have withdrawn from the 

universities many of the men who have made 
reputations by their researches. To some of 
those that remain the Carnegie Institution of 
Washington has offered some advantages, but 

the avowed policy of that institution is now to 

centralize its work more and more in the city 

of Washington and in its own special labo- 

The problem thus thrust upon the universi- 
ties is one that they can not afford to ignore, 
since it is not always easy to convince boards 
of regents or trustees that a professor is filling 
his chair with credit when a considerable por- 
tion of his time is devoted to purely research 
work. The service pension of the Carnegie 
Foundation, while not offering a full solution 
of this problem, had yet made the outlook 
more promising. If it be true that the average 
professor between the ages of fifty-five and 
sixty-five is on the whole less efficient as a 
teacher than the man ten years his junior, 
I believe that as regards research the reverse 
would more nearly represent the facts. Moat 
men who have gone far in investigation have 
begun with smaller problems the original study 
of which has suggested kindred questions, so 
that as they have advanced the field of their 
studies has constantly widened until far more 
general and fundamental questions have been 
forced upon the attention and been made the 
eubjecto of inquiry. Thus the ripe period 
from fifty to sixty-five years of age is with 
little doubt the one which under favorable 
conditions offers the greatest opportunities for 
research. A paragraph in President Prit- 
chett’s letter of April 24, 1008, shows his 
appreciation of the opportunities the univer- 
sities would secure if professors retired upon 
service pensions could continue their work in 
research upon the grounds of the university: 

I can imagine no better thing for an institution 
of learning than to have about it a group of men 
who an engaged in active reeearoh and who am 
not burdened with the load of teaching which 
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falle to most Amcrloan teachori. In thio way the 
retiring allowanoe will contribute directly to 

The abuses which, it is intimated, have led 
to the withdrawal of the service pension, seem 
to have been on the whole far less serious than 
has been assumed. The forcing of professors 
of long service to resign their positions has 
generally carried with it such danger to the 
president’s own tenure of office that it has 
rarely been undertaken. There has been addi- 
tional difficulty in that an aged professor 
whose efficiency had been impaired would be 
left without adequate financial support though 
fully deserving of rewards upon the basis of 
his earlier work. With the service pension 
provision withdrawn it will now be incumbent 
upon university presidents to retain upon their 
staffs all professors not physically disabled up 
to the age of sixty-five, no matter what may be 
their efficiency as teachers. It can hardly be 
doubted that the effect will be to lower the 
efficiency of teaching in the universities. 

Wm. Herbert Hobbs 

UxiVEasiTT OF Miobioax, 

March IS, 1910 


BClEJlTmO BOOKS 

Tht Oxidates and other Oxygen Catalytls 
concerned in Biological Oxidaltont. By 
J. H. Kastle. Hygienic Laboratory Bul- 
letin Ho. 69, December, 1009. 

The bulletins issued by the Hygienic Labo- 
ratory at Washington constitute a roost inter- 
esting and valuable series of contributions 
which reflect the greatest credit upon the 
organization and spirit of this important de- 
partment of the Public Health and Marine 
Hospital Service. For the most part these 
publications consist of experimental ressarcbes 
dealing with topics of timely interest to physi- 
cians and biologists in genera], while some of 
them are of the nature of resumes of the lit- 
erature and the condition of our knowledge in 
regard to special problems. The bulletin to 
which attention is called here belongs to this 
latter class. It contains an elaborate and 
thorough review of the history and present 
status of the difficult and complex subject of 


oxidations particularly as they occur in living 
things. Since this review is written by one 
who himself has been a distinguished con- 
tributor to the experimental investigation of 
the subject it possesses the additional value of 

being an authoritative presentation which 
other biologists may use with a feeling of con- 
fidence in its accuracy. Professor Kastle 
modestly disclaims any pretention to com- 
pleteness as regards the literature consulted 
in the preparation of the bulletin, but it will 
be noted that four hundred and sixty-seven 
references are given in the appended bibliog- 
raphy, and those who read the contribution 
will be impressed with the fact that the author 
writes out of an unusual fullness of knowledge 
of the subject in its chemical as well as its 
biological bearings. After the discovery of 
oxygen by Lavoisier the history of the at- 
tempts made to disclose the nature of the 
processes involved in the physiological oxida- 
tions of plants and animals may be divided, 
according to Kastle, into three periods. The 
first of these deals with the bluing of guai- 
acum, especially by extracts of plant tissues. 
The names that are important in this connec- 
tion arc Planehe, Taddei and particularly 
Schoenbein, The last-named observer studied 
the subject from many sides and arrived at a 
clear understanding of the fact that plants 
and animals contain special substances, de- 
stroyed at temperatures below that of boiling 
water, which have the property of combining 
with atmospheric oxygen and activating it so 
that it is capable of effecting the wonderful 
oxidations characteristic of living things. 
Schoenbein himself believed that these sub- 
stances render the oxygen active by ozonizing 
it, but this view has not been confirmed by 
subsequent work. The second period is con- 
nected with the work of Traube, who was 
responsible for emphasizing the importance of 
hydrogen peroxide in all oxidations, including 
those of living things. His peroxide theory as 
developed later by Bach, Engler and others 
does not assume that hydrogen peroxide itself 
is formed in the processes of physiological 
oxidations, but that the organic substances 
which combine with the oxygen, designated 
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by Traube as oxidizing ferments, form com- 
pounds of the nature of peroxides which pro- 
mote and accelerate the oxidation of other 
substances. This view may be represented 
in its simplest form by the two following 
equations in which A constitutes the oxidizing 
ferment and B the substance whose oxidation 
is effected through the agency of this ferment ; 

A-f 0, = A0, 

AO. B = AO -I- BO 

The third period considered by the author 
extends to the present time and begins with 
the work of Yoahida, Bertrand and others 
upon specific oxidases, particularly upon lac- 
case and tyrosinase. The very interesting 
literature upon these and related oxidases is 
reviewed at length, and the author suggests 
the following classification of the oxidases as 
being in accord with our present knowledge: 

1. Laccase; ferments oxidizing guaiacum, 
guaiaool, hydroquinone, phenolphtbalin, tan- 
nin, etc., directly by means of atmospheric or 
dissolved oxygen, and without the interven- 
tion of hydrogen peroxide 

2. Tyrosinase; ferments acting on tyrosin 
and related substances, and responsible pos- 
sibly for the production of melanin and other 
pigments in plants and animals. 

8. Aldehydases; ferments oxidizing aro- 
matic aldehydes and related compounds. 

4. Indophenol oxidase; ferments oxidizing 
a mixture of a-naphthol and para-phenylene 
diamine to indophenol. 

5. The purin oxidases. 

6. The glycolytic ferments, causing the dis- 
appearance of sugar from animal tissues. 

Closely related to these oxidases are the 
fallowing catalytic agents which act in con- 
junction with hydrogen peroxide or related 
organic peroxides: 

1. Peroxidases; ferments which exert an 
oxidizing reaction only in the presence of a 
peroxide, such as hydrogen peroxide. 

2. Catalases; ferments which actively de- 
compose hydrogen peroxide. 

8. Oxygen carriers (not true ferments); 
this class includes substances such as hemo- 
globin and hemocyanin which are capable of 
activating the oxygen of hydrogen peroxide. 


even after their solutions have been heated 
to 100'- C. 

This classification brings up the perplexing 
question of the distinction made between the 
oxidases and pieroxidases. According to the 
well-known views of Bach and Cliodat all 
oxygen-activating ferments are really perox- 
idases. So-called oxidases, such as laccase and 
tyrosinase, consist of certain substances (oxy- 
genases) capable of forming with oxygen 
unstable compounds of the nature of perox- 
ides. The oxygen in these peroxides is ren- 
dered active by the ferment bodies designated 
as peroxidases. Laccase differs from tyro- 
sinase in the specific nature of the constituent 
peroxidase Kastle evidently does not hold to 
this or similar views, but recognizes the exist- 
ence of at least two classes of oxidizing fer- 
ments, tbe oxidases and the peroxidases, as 
defined in the classification given above. As 
far as the peroxidases are concerned, he con- 
ceives that they are substances which are 
capable of producing peroxides either by 
double decomposition with hydrogen peroxide, 
or by forming an unstable addition product 
with hydrogen peroxide These two possible 
reactions and the resulting activation of the 
oxygen are indicated schematically in the fol- 
lowing equations m which P represents a 
peroxidase: 

(1) P-(-H,0, = B0.-l-H,0 

Hb-f B = EO-t-PO, or 
PO.-(-2B = P-f2BO 
(«) P-m.O. = H,PO, 

H.PO, -1- B = P -b BO -I- H.O 

Kastle emphasizes the fact that the perox- 
idase reaction, as also the catalase reaction, 
constitutes one of the most universal and per- 
sistent properties of living tissues. When 
these reactions fail there can be no question 
that the tissue or organism concerned is dead 

In other sections of the review the author 
treats of the oxygen catalysts of blood in 
health and disease; of the very interesting 
ifiscaveries in regard to the part taken by cer- 
tain metale auoh as manganese, copper and 
iron in the activity of the oxidases and tbe 

peroxidases, and of the suggestive work done 
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upon the production of aTtificial oxidaeea; of 
the nature and supposed functional impor- 
tance of the catalases, etc. It would be 
scarcely possible in fact to enumerate in a 
brief notice all of the important points which 
are discussed and reviewed. The author has 
laid hie fellow biologists, who may be con- 
cerned in understanding the nature of physi- 
ological oxidations, under a debt of gratitude 
for his able and exhaustive presentation of 
this difficult subject. We can only wish that 
with his own extensive first-hand knowledge 
of the facts he had attempted to winnow 
from the great mass of contradictory or di- 
vergent observations those that to him might 
seem to be entitled to at least provisional 
acceptance at the present time. The reader 
who is not a specialist in this line of work is 
somewhat at a loss to appreciate bow the bal- 
ance of evidence tends in regard to many of 
the disputed points. 

W. H. Howell 

The Evolution of Worlds. By Peboital 
Lowell. Pp. xiii 4- 202 ; 12 plates and 56 
text outs. New York, The Macmillan Com- 
pany. 1609. 12.50 net. 

This work is written in the well-known at- 
tractive style of the author. It is interesting 
and will probably fascinate and charm many 
readers of popular science. Its charm, how- 
ever, lies in the literary skill of the author, 
in the attractiveness with which the book ia 
manufactured, in the heavy paper, it* clear 
type and its beautiful illustrations. As a 
work of art the book is charming and valu- 
able; as an exposition of scientific facts and 
theories it Is exasperating. 

The theme of the book is the evolution of 
the solar system, the process by which the 
planets came into existence, the phases 
through which the world has passed, and 
through which it is destined to pass. Ever 
since Laplace, in 1796, formulated and pub- 
lished the nebular hypothesis, the subject of 
the birth, growth and death of worlds has 
aroused great interest and has attracted many 
able investigators. For nearly one hundred 
years the beautiful and simple theory of La- 


place was accepted in its entirety by scientific 
writers. During the last quarter of a century, 
however, much has been learned concerning 
the present condition of the solar system, and 
many facts have been developed which, while 
establishing the broad underlying idea of 
planetary evolution, can not be reconciled 
with the simple Laplacian hypothesis. Sir 
George Darwin accepted the main outlines of 
the nebular hypothesis and accounted for the 
discrepancies between theory and fact by the 
agency of tidal friction. But there are limits 
to the potency of tidal friction and even iu its 
modified form the nebular hypothesis fails to 
account in a satisfactory manner for ell the 
complicated details of the solar system. 

Within comparatively recent years Cham- 
berlin and Moulton have advanced what is 
called the “ planetesimal ” or “ spiral ” hy- 
pothesis. It explains many of the difficulties 
encountered by the Laplacian or nebular hy- 
pothesis and is undoubtedly the most satisfac- 
tory working theory yet advanced. Their first 
papers were published as early as 1900, since 
which date they have from time to time elabo- 
rated and developed their theory. 

Now, Lowell’s book, in its main features, is 
an exposition of the “planetesimal” theory, 
but an exposition with no reference to, or 
mention of, the work of Chamberlin or Moul- 
ton. It is like the play of Hamlet with Ham- 
let left out. Neither Chamberlin’s nor Moul- 
ton’s name appears in the index, nor, in a 
careful reading of the book, do we find any 
mention of them or of “ planetesimal ” or 
“spiral” hypothesis. This is not so strange 
08 at first glance it .might appear, for Pro- 
fessor Lowell has recently attacked the sci- 
entific value of the theory and the standing 
of its authors. In the Atlantic Monthly for 
August, 1909, Lowell refers, in a foot note, to 
Chamberlin and the planetesimal theory in the 
following words: “Astronomically ho is una- 
ware that what prompted his contention, the 
planetesimal hypothesis, is mathematically un- 
sound." The publication of the “ Evolution of 
Worlds," with its nameless presentation of the 
planetesimal hypothesis, shows that while 
Lowell appreciates the fundamental correct- 
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ness of the theory and ite value as a working 
hypothesis, he is unwilling to admit hit 
former error and to give to true ecientifio 
workers the credit which justly belongs to 

This obvious attempt at consistency on 
Professor Lowell’s part is rather belated, for, 
as a rule, inconsistencies do not bother him. 
His books are full of them. He is so inter- 
ested in marshaling his facts and proving the 
point at immediate issue, that he appears to 
forget that at some other time, in some other 
place, he has arrayed the same facta differ- 
ently and by them proved the eiact opposite. 
In order to prove, for example, that certain 
dark lines, which appear in his drawings of 
Venus, really exist and form permanent mark- 
ings on this planet, Lowell argues, against the 
evidence of other investigators, that Venue is 
surrounded by a very thin atmosphere, 
“gaure of the most attenuated eharacter"— 
that the brilliancy of the planet is due to this 
very thinness of atmosphere. In another 
chapter Lowell finds the brilliancy of -lupiter 
and Saturn mostly due to dense cloud forms 
in their atmospheres. On the one hand, Venus 
has no clouds because she is bright, while 
on the other hand, iTupitec and Saturn are 
bright because of clouds. Again these same 
markings, or pseudo-markings, on the disc of 
Venus have been variously described by Lowell 
in his different papers and books. 

The book contains many loose statements of 
scientific facts and principles, and conclu- 
sions are drawn by special pleadings and by 
apt illustrations rather than by any course of 
logical reasoning, Tet with all this, and in 
spite of exaggerations and obvious attempts 
to create popular excitement, the book gives 
the general reader, in an attractive form, a 
more or less accurate conception of the latest 
ideas in regard to the evolution of our world 
It is a pity that the work of such a brilliant 
writer should be marred by his all too evident 
faults. 

Chas. Lak* Poor 

Aerial Navigation of To-day; a Popular Ao- 

count of the Evolution of Aeronautics. By 


Charles C. Turner. Philadelphia, J. B. 

Lippincott Co. 1910. 8vo, pp. 897. lUus- 

trated. 

This book, which is one of the few of its 
kind in the English language, was brought 
out simnltanenusly last autumn in this coun- 
try and in England. Its English author 
shows his predilection in ways hereafter men- 
tioned, but, while he has made some long bal- 
loon voyages ho modestly refrains from ob- 
truding them upon the reader, unlike most 
writers of books upon aeronautics, who usually 
emphasize the particular subject with which 
they are most familiar. The reviewer himself 
is no exception, since in his “ Conquest of the 
Air,” a smaller contemporary work, of similar 
scope to the One under consideration, he gives 
first place to his own explorations in the ele- 
ment that man has comiucrcd after so long a 
struggle. Mr. Turner begins with a history 
of ballooning and the principles involved in 
both spberical and dirigible balloons, mechan- 
ical flight being treated in the same way. 
There follows a chapter on the aerial ocean, 
which is a compilation of observations by 
European aerologists, often without context or 
sufficient explanation The remaining chap- 
ters discmss the aiiplicntions of aerial naviga- 
tion and its possibilities, especially in warfare. 
Bather out of place is the concluding chapter 
on typical flying machines and dirigible bal- 
loons. “Useful tables,” a useless glossary of 
English and French aeronautical terms and a 
very inadequate bibliography occupy the re- 
mainder of the 321 pages. The book is clearly 
written, profusely illustrated with pictures 
and diagrams and gives a good idea of the 
past history and present status of aeronautics. 
The sanguine prophecies of its future devel- 
opment recall the extravagant and unrealized 
hopes which were indulged in when the bal- 
loon was invented and render the adage, 
“ never prophesy unless you know,” a particu- 
larly safe one to follow as regards this new 
art. 

No book of the kind can be entirely free 
from mistakes, but It would seem that the 
editor of Aeronauiice, who read the MS. and, 
to quote the author, “ than whom there is no 
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better authority," should hare perceived a 
good many errors of omission and commission. 

Not even in England do authorities now 
maintain that Glaiaher and Cozwell reached 
the height of 7 miles, as stated on pages 81 and 
180, so that the record of 31,400 feet belongs 
to Berson and Suring, in Germany, and the 
balloon “Preusaen,” holding 800,000 cubic 
feet of gas, in which they ascended, is much 
larger than the French “ Gfiant," said on page 
83 to be the largest free balloon ever con- 
itructed. In the table of long balloon voy- 
ages, the distance of 872 miles traveled by 
Erbsloh and Clayton during the Gordon- 
Bennett race from St Louis in 1007 is ig- 
nored, although shorter voyages in Europe 
during the same year are enumerated. There 
are inaccuracies also in the table of early 
air-ships, for the speed of the first successful 
dirigible balloon of Benard and Krebs was 
14 miles per hour and not 7i miles, and 
Santos-Dumont won the Deutsch prire, by 
circling the Eiffel Tower, in 1901, and not 
in 1898. As regards the first mechanical 
flights it is wrong to say on page 81 that the 
flights of Farman and Oelagrenge in 1907-8 
“were being eclipsed in America by the 
Brothers Wright,” when the latter had made 
longer flights several years before. The 
Malay kite (page 98) is not analogous to the 
"finbat,” since it has no plane projecting at 
right angles from the middle. Hargrave’s kite 
is correctly described, as is rarely the case, in 
having no continuous corner sticks which 
were added by Clayton. The Wright aero- 
plane does not start on a declined rail (page 
168). Exceptions can be taken to some of 
the meteorological conclusions, e. g., that the 
seasonal and daily changes of temperature 
are much less at an altitude of 5,000 feet than 
at the ground, because the contrary has been 
found by the Blue Hill observations. The 
statement that an Englishman, Archibald, 
first used kites to lift automatic registering 
instruments, on page 168, apparently contra- 
dicts one on page 94 that in 1894, for the first 
time, automatic recording apparatus was sent 
up on kites from Blue Hill The last is cor- 
rect, if instruments recording graphically and 


continuously, such as are now generally used 
to obtain observations in the upper air, are 
meant Andree, on his ill-fated north-polar 
voyage, had two companions, Frankel and 
Strindberg, and not three, as said on page 196. 
It can not be admitted that a projectile fired 
vertically would fall back with the velocity 
with which it left the gun, as is asserted on 
page 213 If dirigible balloons are unable 
to “ tack,” like sailing ships (page 226) this is 
equally true of flying machines The species 
of wood suitable for constructing the latter 
which are named on page 269, have a foreign 
habitat and none equal the American spruce. 
In the index. John Wise, the old-time balloon- 
ist, 18 confounded with Lieutenant Wise, the 
modem kite-experimenter. 

The aeronautical achievements are brought 
down to August, 1909, after BlSriot’s flight 
across the Channel had brought home to Eng- 
lishmen the possibility of aerial invasion, 
which furnished the psychological moment for 
publishing this book. A. Laweence Botch 

Blue Hill MLTxosoixiiiiCiL Obseevatobt 


aClESTIFlC JOVItEdLB AtfD iRTlClEB 
The March number (volume 16, number 6) 
of the Bullelin of the American Mathematical 
Sacietg contains; Beport of the annual meet- 
ing of the society, by F, N. Cole; Beport of 
the winter meeting of the Chicago Section, 
by H. E. Slaught; Beport of the meeting of 
the American Association, by G. A. Miller; 
“ Shorter notices Smith’s Bara Arithmetica, 
by L. L. Jackson; Fine and Thompson’s Coor- 
dinate Geometry, by E. B. Cowley ; Boutroui’s 
Fonctions deflates par lea Equations diff6ren- 
tielles du premier Ordre, by C. L. E. Moore; 
Worms de Bomilly’s Premiers Principea des 
Sciences mathdmatiquea, by J. B. Shaw; 
Auerbach’s Tasohenbuch fiir Mathematiker 
Aind Physiker, by J. B. Shaw; Laurent’a 
Statistique mathSraatique, by H. L. Bieti; 
Duhem'a Th6orie physique de Platon i Oali- 
16e, by E. B. Wilson; Clark’s Slide Buie, by 
F. Oajori; Annuaire du Bureau des Longi- 
tudes pour I’An 1910, by E. W. Brown. 
“Notes on the Institut de France and the 
annual meeting of the Acad6mie des Soi- 
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i,” by E. C. Archibald; “Notes’’; “New 
Publications.’’ 

The April number of the BuUeltn containe; 
“ Simon Newcomb,” by E. W. Brown ; “ A 
new proof of Weierstrass’s theorem concern- 
ing the factorization of a power series,” by 
G. A. Bliss; “On sonic theorems in the Lie 
theory,” by L. B. Ames; “On the discontin- 
uous {-groups defined by rational normal 
curves in a space of n dimensions. - by J. W. 
Young, “A new analytical expression for the 
number ir, and some historical considerations,’’ 
by G. Vacca; Review of Hermite’s Works, 
Volume II, by James Pierpont; “Shorter 
notices”; Serret-Scheffers, Differential- und 
Integralrechnung, third edition, Volume III., 
by A. E. Crathorne; Kichter'e Kreis und 
Kiigel in senkrcchter Projection, by D. D. 
Leib; Granville’s Plane and Spherical Trig- 
onometry, by Jacob Westlund; Lccornu’s 
Dynamique appliqu^e and Boulanger's Hy- 
draulique gfinerale, by J. B. Shaw; Schaf- 
heitlin's Bcsselsche Funktionen, by A. E. 
Crathorne. Correction ; “ N otes ” , and “ New 
Publications.” 

REFLECTIOlfB O.V JOhi’S METHOD OF 
DETERUiyiXa THE OCEAX’H AOE 

As 18 well known to ell geologists, the very 
important method of estimating the age of 
the ocean devised by Mr. J. July consists sub- 
stantially in dividing the total sodium content 
of the sea water by the yearly contribution 
from the land, this annual tribute being ascer- 
tained by analyzing river waters and gauging 
the streams. It is assumed on nniformitaiian 
principles that what variation there has been 
in the annual salt tribute is undiscoverable * 
In a long-forgotten memoir Edmond Halley’ 
made a very similar suggestion and antici- 
pated Lyell in propounding a strictly nniform- 


ean and later igneous rocks. The original 
surface of the earth must have consisted of 
such rocks to the exclusion of all others, while 
at the present day the greater part of the land 
area is covered with sedimentaries. Now the 
rate of decomposition of rocks is chiefly de- 
pendent on exposure Even in areas of an- 
cient feldspathic massives decomposition docs 
not seem to penetrate to great depths. Thus 
in the southern Appalachians great areas of 
gneiss and allied rocks arc now covered by a 
blanket of saprolite (rotten rock in place) 
which is in many localities .to feet in thick- 
ness, but at all the points where I have ob- 
served it less than 100 feet thick. Immedi- 
ately below the saprolite blanket there is 
incipient decomposition and the feldspars are 
milky, but not many yards lower down the 
feldspars are characteristically translucent and 
the rock bluish in tint A layer of decompo- 
sition products 100 feet thick seems to arrest 
decay. Corresponding statements are true of 
Tertiary volcanics excepting where the decom- 
position is solfataric. On the other hand 
Mesozoic and Paleozoic massive rocks deeply 
buried under sediments are not seldom found 
to be very free from dct’ompositioii. In short, 
buried massives decomiiose at a rate which is 
scarcely sensible. 

It is quite conceivable that in the far distant 
future all the massive rocks might be thor- 
oughly decomposed down to sea level or a trifle 
below. The continents would then he exclu- 
sively detritul Under such conditions there 
could be no further important additions to the 
sodium content of the ocean, for there would 
then bo no leaching, while mere diffusion to 
any considerable distance is too inordinately 
slow to produce any noteworthy result even in 
millions of years. 

Thus in the distant past there must have 
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icsl denudation per unit area may not have 
changed considerably, but the moat rigid uni- 
formitarian would not maintain that the total 
area of exposed massiTo rocks has been con- 
stant. The inference seems unavoidable that 
sodium accumulation is an asymptotic process 
which progressed more rapidly (though pos- 
sibly not with greater intensity) in the dis- 
tant past and wUl come substantially to an 
end when a certain very finite layer of surface 
material has been exhausted. It seems worth 
while to attempt some rough estimates baaed 
on this conception of the aaltuese of the ocean. 

There is a great deal of evidence for the 
elder Dana’s generalisation as to the perma- 
nence of continental areas. Dana would have 
been the last to assert absolute invariability 
of the land area but, just as it seems less 
hazardous to assume a uniform areal rate of 
decomposition than any uncertain or fanciful 
variation of that rate, so it seems safest for 
the present purpose to suppose the total area 
constant. 

The simplest law compatible with the con- 
ditions set forth is that the proportionate de- 
crease in the sodium-producing expoaurea of 
massive rocks has been constant. This is of 
course the familiar compound-interest law. 
In other words the hypothesis proposed is that 
the area of exposed sodium-bearing rocks can 
be represented approximately by the descend- 
ing exponential which is so characteristic (in 
Mr. Walcott’s words) of cases in which “an 
entity is subject to gradual extinction or ab- 
sorption.” 

If A is the total constant land area and y 
the exposure of sodium-bearing rocks when the 
ocean had an age of t years while c is a certain 
constant to be determined from limiting con- 
ditions, then the hypothesis to be examined is 
p = or t = o log A/y 

Suppose the total sodium content of the 
ocean at time t to be W and let my be the 
increment of N in any one year. Then m 
being constant 

N = j]’myd»=Xmo(l-»M). 

Here N is pretty well known, and so is il, or 


at least its present value, while m and the value 
of y for the present time are known to a cer- 
tain degree at approximation. Hence c can 
be found If t were infinite, y would become 
zero, and therefore Amc represents the total 
sodium which can possibly be supplied to the 
ocean if the hyiiothesis fits the case. From 
this total it is easy to compute the thickness 
of the layer of average massive rock which 
would yield it. 

Mr. Joly’s assumption expressed in this no- 
tation is that, subject to minor corrections,' 
the age t would bo given by N/my. His data 


H = 14,094 X 10” and wy = 15S 42 X 10* 
tonnes (or metric tons) and I shall adopt the 
same values in order to obtain strictly 
comparable results. The ratio N/my is 
«4 .’>44X10' 

A careful study at the areas of exposure of 
the principal goologicsl formations was made 
by the late distinguished physical geographer 
Lieutenant-Oeneral Alexis von Tillo. This 
includes the Archcan and the younger erup- 
tivos. the results being expressed in hundredths 
of the total survoyod area. The following is 
an extract from von Tillo’s table ‘ 



The moat recent geological map of North 
America (compiled by Mr. Bailey Willis) 
shows that the relative area of exposed feld- 
spathic rocks on this continent is not so large 
as was supposed when von Tillo wrote, and, 
though I have made no minute measurements, 
thU exposure as now mapped seems not to ex- 
ceed 26 per cent. With this emendation von 
Tillo’s table shows a truly remarkable uni- 

•Especially far marine denudation and uncer- 
tainty in the volume of the ocean. 

‘Compta Rendtu, Paris, Vol. 114, 1992, pp. 24«, 
087. 
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formitr throughout the world, all the 6gures 
lying between a fourth and a fifth of the total 
area. He too was impreesed by the smallneee 
of the variation in the relative areas of 
Arehean expoaurea. 

It eeema well eatabliahod that at the present 
day the relative area of y/A lies between two 
tenths and three tenths. The values for the 
constant c, the ultimata sodium accumulation, 
Arne, and the present age, t, as computed from 
the formula are given in the following table 
for these extremes and also for y/A = 1/4. 

VM 0 20 0 2S 

0 23 030 X 10* 31 615 X 10* 

Amo ya/i W4/3 

t 38 0 X 10' 43 T X 10* 



It can also be computed from the formulas 
at what rate the area of massive rocks is di- 
minishing. This is expressed by dy/di = 
— y/c Substituting for y its value in terms 
of A and taking A at 134.38 X 10’ square kilo- 
meters gives the mean annual net decrement 
for each of the three cases at almost exactly 
one square kilometer in spite of additions due 
to vulcanism, a result which is certainly not 
startling. 

Mr. F. W. Clarke* has shown that a shell of 
average igneous rook enveloping the globe and 
2,225 feet (078.2 meters) thick would furnish 
all the salt of the ocean. The ultimate thick- 
ness of the decomposed shells corresponding 
to the three values of y/A would be propor- 
tional to Amc, that is, 848, 904 and 969 meters, 
respectively, so that Clarke’s shell would never 
assume improbable dimensions, or exceed three 
fifths of a mile. 

Much the weakest point in this speculation 
seems to me to be the assumed constancy of 
the land area. This has assuredly fluctuated, 
yet when shallow seas flooded portions of the 
continents, marine denudation took the place 
of erosion in part, at least, and was possibly an 
equivalmt. A is taken as constant only be- 
cause there seems no way at present in which 
its variations can be rationally represented. 
The present marine denudation is offset to 
some extent by wind-borne or cyclic salt. It 

• “ Data of Geochemistry,” 1608, p. 28. 


seems to me needless to consider the sodium 
content of sedimentaries as a source of supply 
for the ocean. Limestones contain a mere 
trace of sodium. Shales — which are the prev- 
alent detrital rocks— (including clay, clay- 
slate and phyllite) contain sodium, but seem- 
ingly in a stable form, since ancient phyllites 
and modem clays are indistinguishable by 
their sodium content. Sandstones do not con- 
tain enough sodium to affect the problem of 
the earth’s ago, coiiBi<lcnng the greater uncer- 
tainties. Possibly somo massives underlying 
thin layers of sedimentaries yield a little 
sodium, but, per contra, areas properly mapped 
as Arehean or massive are m many localities 
protected by saprolite. This is true locally 
even in glaciated Alaska. Considering such 
protection, I believe the effective value of y/A 
to bo nearer a fifth than a quarter. 

Possibly it may be worth while to refer to 
the evident fact that if the descending ex- 
ponential properly represents the history of 
the accumulation of sodium in the ocean, this 
became higlily saline much earlier than on Mr. 
Joly’s theory. Thus when the earth was half 
its present age the law of linear increment 
would of course imply that there was half as 
much salt in the ocean as there la now, while 
if the exponential relation holds good and 
{I — A/5, the ocean at that epoch contained 
seven tenths of the present amount. The 
fauna of the Paleozoic indicates a salt-water 
habitat. If the deep was then as briny as it 
now is, it must have taken in a vast amount 
of juvenile water in the mean time on either 
hypothesis. 

The annual increment of ?! or the quantity 
here called my is susceptible of improved de- 
termination, as every ono has recognized. Mr. 
Clarke is now engaged on a discussion of this 
subject based on far more extensive material 
than was at Mr. Joly’s disposal, and his re- 
sults will be available in a few months. When 
they are known, it will take only a few minutes 
to recompute the age of the earth on the hy- 
pothesis here discussed. 

The foregoing speculation is based on the 
assumption that the area of sodiferous rocks 
has diminished by a constant proportion (1/c) 
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per unit of time — about a thirty-millionth part 
each year. This can not be precisely true, but 
I think it must be a better approximation 
than the hypothesis that this area has under- 
gone no diminution at all. The results may 
err in either direction. Thus the rate of dim- 
inution may fluctuate; if it is now above the 
average the exponential relation would give 
too low a value for the earth’s age, and uira 
versa Whether the rate is actually above or 
below the average we have no means of dis- 
covering. Again it is wholly improbable that 
either intensity of decomposition or the aver- 
age yield of sodium per square kilometer of 
sodiferous rocks has always been the same, 
and this yield may now exceed the mean or 
fall short of it. 

It appears that Mr. July’s linear relation 
between oceanic sodium and its increment 
must lead to an excessive estimate of the 
earth’s age, at least when the increment is 
duly determined. Thus that method assigns 
a limit, a knowledge of which is very valuable 
as a check on other computations. On the 
other hand, the ages computed from his data 
by the exponential expression seem to me sus- 
piciously low. Various trains of reasoning 
lead me, at least, to believe that 50 million 
years is not a maximum but a minimum age; 
if so and if the exponential hypothesis is ap- 
plicable then Mr. July’s datum for the annual 
sodium increment is too large. 

Geoboe F. Beckeb 

Washinotox, D. C., 

February 2B, 1910 


BOTA^'WAl X0TE8 
HECEXT STUDIES OF THE FCSOI 
Dr. J. J. Davis's “Fourth Supplementary 
List of Parasitic Fungi of Wisconsin ” in the 
Transactions of the Wisconsm Aeodemy of 
Sciences, Arts and Letters adds many new 
hosts, many species not hitherto reported, and 
some species new to science. All cd the letter 
are Fungi Imperfecti. With this may be 
noticed the same author’s “Mycological Nar- 
rative of a Brief Journey through the Pacific 
Northwest” (in the same Transaetioni) in 
which we are reminded of the itineraries of 


the earlier botanists, like Kalm and Purach, 
or even the master traveling botanist, Liimfl, 
in which not only are we told of the plants 
observed and collected, but we are made de- 
lightfully aware of the botanist himself. Our 
younger botanists might profitably study the 
style of the paper before us. 

In these days when all lichens are fungi, 
we may notice here L. W. Riddle's “ Key to 
the Species and Principal Varieties of Ola- 
donia occurring in New England,” which 
appeared in Rhodora for November, 1909. It 
looks promising, and no doubt will be helpful 
to students. 

Of quite a different nature is Professor 
Atkinson’s paper on “ Some Problems in the 
Evolution of the Lower Fungi,” published in 
Annales Mycologici, 1909. It was first de- 
livered as the presidential address before the 
Botanical Society of America. In a most 
ingenious manner tbe author argues for the 
origin of the Phycomycetes from the lower 
unicellular algae such as the Protocoocoideae 
through Chytridiales, to Saprolegniales, etc. 
He discusses the “degenerative influence of 
parasitism ” and comes to the conclusion that 
“ there seems little in support of the theory.” 
On the contrary, he builds up “a natural 
series from Cliytridiales to the Oomycotes and 
Zygomycetes, showing progressive evolution of 
the vegetable body and sexual process.” While 
the paper may not be conclusive, it is sug- 
gestive and should be read by every student 
of tho lower fungi. 

W. H. Brown, in a note on “ Nuclear Phe- 
nomena in Pyronema confiuens " in the Johns 
Hopkins University .Circular, 1909, points out 
that “it seems probable that the fusion of 
the sexual nuclei originally took place in 
the ascogonium, but later was delayed until 
some point in the development of the asoo- 
genons hyphae.” In this way he suggests a 
reason for the disappearance of the functional 
sexual organs in many fungi. 

Here may be mentioned several papers on 
the economic aspects of certain parasitic 
fungi; namely, H. T. Giissow’s “Serious 
Potato Disease occurring in Newfoundland” 
(Bull. 68, Canadian Dept. Agrie.), in which « 
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The lithium and gem minerals oeeur in the bottom The conchikion oeema warranted, therefore, that 
of tho upper part and coneequently near the the rich eilver veins are not, as was originally 
center of the entire body. A number of distinct assumed, confined to any particular formation, 
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IB any purely ornamental animal maintained by 
a larger proportion of the population. Thin fish 
has been a favorite subject for biological study 
in Japan, and being ciceedingly plastic material 
It has yielded surprises to the biologist as well 
as the culturist. 

The goldfish, like various other things now 
firmly established in Japan, came originally from 
China, the first known importation of the culti- 
vated fish being in the year 1500. The original 
stock has been greatly improved by cultivation 
and crossing, and is now superior to any of the 
Chinese breeds The goldfish was probably not 
indigenous to Japan and the wild, plain-colored 
form there found represents a reversion. 

Attention was called to the views and theories 
of Ryder (1803) i (1) that the Japaneee varieties 
of goldfish are the most profoun^y modified of 

that the greatly enlarged fins are correlated with 
a degeneration of the muscular system through 


1009-10 was held at the Chemists’ Chib on 
March II. 

The following ofiioers wcie elected for the ses- 
sion of 1010-11 
CAowman— Chas. Baskerville 
ytee-Cluiirmau — Samuel A. Tucker 
Decretory and Tmuunr—C SI. Joyce 
Bjwoutwo Committea~MorTi6 Xxieb, (3. W. 
Thompson, J K. Crane and Arthur R Hill 
The papers presented were as follows Wm. C. 
Ferguson, “The Delerniinatiim of Copper in 
Iliisler and Refined Copper", Chas Baskerville, 
■Scruhl.ing Device for Vacuum System in the 
Laboratory"; J. L Hporer, “Rack for Holding 
Reagcnte m Bulk"; H T. Beans, “A Constant 
Temperature Drying Oven and Gas Regulator”; 
S H. Beard, "An Automatic Pipette”; 0, T, 0. 
Rogers, “ Description of a Modified Pettersson and 
Palitiqulst Apparatue for the Determination of 
Carbon Dioxide" 

C. M. JOTOX, 
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TUB DEBT OF PBYSWS TO METAPBTSWS’ 

Ip I venture to address this society upon 
a subject where I am very liable, perhaps 
even likely, to be misunderstood, please 
bear in mind that I do so only in the belief 
that it is a matter of no small importance 
for workers in any one science to realize 
fully the limitations as well as the powers 
of their own science. It is hardly neces- 
sary to add, that while I shall consider a 
phase of physics which has little to do with 
experiment, I cm not for an instant un- 
mindful of the fact that ours is an experi- 
mental aeience, and that all the really great 
achievements in physics have been wrought 
through, or have led up to, or have been 
completed by, experiment and observation. 
This remark is doubtless true even of the 
supreme work of Newton, Fresnel and 
Maxwell. Nor am I forgetful that in days 
gone by the normal development of sound 
physics has been much retarded by meta- 
physics. 

Second to none in my admiration of the 
man who has contributed even a single ex- 
perimental fact to either the foundation 
or superstructure of the edifice which we 
call modern physics, I invite your attention 
for a few moments to the debit side of the 
account as it stands between the physicist 
and metaphysician. This I do with no 
little trepidation, remembering how easily 
one may, even with the utmost good will, 
go astray in a strange field of thought. 
Metaphysics is a term employed with such 
a variety of meanings that I must, at the 
very outset, explain the one sense in which 

^ PreBidential addiesB before the American 
Phyaical Society in New York, idirch 6, 1910. 
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I am using it. I em not employing it to 
indicate “the sum of all knowledge” 
(Paulsen), or as a synonym for the “sci- 
ence of the absolute” (Hegel), but rather 
as a branch of philosophy which is, in a 
certain sense, supplementary to all the 
individual sciences of phenomena. The 
metaphysician here in mind is a gleaner 
after physics and psychology, u^g these 
two words in their wide meaning so ea to 
cover practically the whole of modem sci- 
ence. He it is who orients the sciences 
among themselves, criticizes their foondar 
tions, their methods and even their con- 
clusions, in so far as these conclusions de- 
pend upon pure logic. He it is who rounds 
out and corrects the individual sciences. 
It will thus be seen that metaphysics, with 
these limitations, does not differ widely 
from the modern usage of the word phi- 
losophy; for the metaphysics I have in 
mind has been aptly characterized as “the 
supreme science of order.”* There are 
those, and I myself am one of this class, 
who prefer to use the word “epistemology” 
to describe a metaphysics of this type. It 
is certainly not the type of metaphysics 
which allowed Kant to define matter in 
terms of force.* And, in any event, I trust 
we shall all agi-ee that we are not getting, 
into what Maxwell called "the den of the 
metaphysician, strewed with the remains 
of former explorers, and abhorred by every 
man of science.” 

But we must be careful to remember that 
the metaphysician which Maxwell here has 
in mind is not an epistemologist, but a man 
of the Hegelian type. Helmholtz* boasted 
that he never lost an opportunity to impress 
upon his students the principle that “a 

* Congress of Arts nnd Science, Bt. Ijouis, 1904, 
Vol, 1, p. 236. 

•Hoeffiling, “History of Modem Fhilowpliy,” 
Vol. 2, p. 69. 

* Vortr&gc, “ Des Denken in der Medidn,” p. 34. 


metaphysical conclusion is either a false 
conclusion or a concealed experimental 
conclusion.” How far removed the more 
genuine metaphysics of to-day is from 
that which held sway during the first half 
of the nineteenth century and which exas- 
perated men of the type of Maxwell and 
Helmholtz, may he indicated by the follow- 
ing paragraph from Professor A. E. Tay- 
lor," of Aberdeen, himself a distinguished 
metaphysician. He says: 

Just because of the absence from metaphysics 
itself of all empirical premises, it can 1* no busi- 
ness of the metaphysician to determine what the 

ecienees what methods and hypotheses they shall 
employ in the work of such determination. 
Within these sciences any and every hypothesis 
is lufliciently justided, whatever its nature, so 
long ae it cnahles us more efficiently than any 
other to perform the actual task of calculation 
and prediction And it was owing to neglect of 
this caution that the NoiurpMJoeopWe of the 
early nineteenth century speedily fell into a dis- 
repute fully merited by its ignorant presumption. 
As regards the physical sciences, the metaphysi- 
cian has indeed by this time probably learned his 

It is hardly neeeasary to add that the 
type of metaphysics here exposed is not 
one to which physics owes anything what- 
ever, and is not the one I have in mind dur- 
ing these remarks. 

1 THB MECHANICAL POSTULATE 

The father ,of the present Duke of 
Argyll rendered marked service to science 
in pointing out how wide-spread is the use 
of physical and natural law. But nowhere 
in his notable volume, the “Reign of Law, ’ ' 
does he indicate what may he called the 
most fundamental fact connected with the 
discovery and employment of sneh law, 
namely, that the very existence of laws 
governing natural phenomena is a postn- 

•Ckmgresi of Arts snd Scienos, St. Louis, 1904, 
Vol. 1, p. 240. 
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late laid down, consciously or uncon- 
sciously, by the investigator. No one, ex- 
cept the later metaphysicians, has con- 
vinced us that however tangled the knot of 
physical facts which we are called upon 
to explain, the first thing we assume is that 
these phenomena are subject to law. We 
assume that we are studying a machine 
which behaves in a definite manner. 

This assumption— which we may call 
the mechanical postulate— is not some- 
thing to be discovered or verified by ex- 
periment, not something whose adoption 
stamps a man as a materialist, not some- 
thing which sane men consider, in order 
to accept or refuse, but something which 
all men adopt as a laboratory convenience, 
one might better say, a laboratory essen- 
tial. 

Nor is the mechanical postulate one 
which is confined to physics; but is em- 
ployed in all the sciences where men are 
attempting to bring order out of chaos. 
It is not, therefore, something to be 
charged up against one in the sense em- 
ployed when modern physics is said to rob 
the world of all spontaneity and senti- 
ment, or when science is said to be devoid 
of poetry. While we treat nature as a ma- 
chine and while we adopt the mechanical 
hypothesis as a necessity of productive 
scholarship let us be very careful how- 
ever not to allow ourselves to dogmatize to 
the extent of saying that a machine is all 
we have. 

Is not the physicist under obligations 
to the philosopher for making' this matter 
perfectly clear 1 

Apparent deviations from mechanical 
law lead to some of the most important 
biological problems. Animate and inani- 
mate matter may appear, at first glance, 
to belong, in two different categories; and 
■0 they undoubtedly do as regards many of 
the superficial phenomena. But conversa- 


tion with some of the most productive 
scholars of our country in zoological and 
botanical lines has convinced me that they 
are practically all working on the assump- 
tion that biological phenomena are physical 
phenomena. These investigators assure 
us, moreover, that the introduction of an 
enteUche here and there, wherever con- 
venient, would be suflScient to discourage 
all serious research on life problems. The 
same point of view is expressed by Miin- 
sterberg when, in his classification of 
knowledge, he places physios and biology 
together at the very bottom of the group 
called “physical sciences.” 

The hatching of an egg is apparently a 
different process from that of melting ice, 
although both are accomplished by the ap- 
plication of heat. But to assume anything 
else than that they are both mechanical 
processes is merely to erect a barrier which 
shall delay the discovery of truth. The 
study of cytology and artificial partheno- 
genesis have already gone so far that the 
discovery of a much more definite connec- 
tion between life and mechanics would 
shock the world perhaps even less than did 
Wohler’s synthesis of urea in 1828. 

UNrPOBMITY POSTULATE 

There is of late a very distinct change of 
feeling in regard to the principle of the 
Uniformity of Nature— a principle which 
was widely circulated, a generation ago, as 
an experimental fact but which is now 
properly regarded as another formulation 
of the mechanical postulate. But, thanks 
to the metaphysician, this principle is now, 
BO far as I know, regarded by us all, 
neither as an axiom nor ss an empirical 
fact, but as a fundamental hypothesis 
which we may call the "uniformity postu- 
late." 

This assumption is practically equivalent 
to considering matter, energy and electrifi- 
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cation to have no personal or individnal 
traits which we need take into account. 
Without this postulate we should be un- 
able to generalize our physical laws so as 
to include many new phenomena— phe- 
nomena unknown at the time of the form- 
ulation of the law. The tenacity with 
which the experimentalist holds to his as- 
sumption of a simple law is well illustrated 
by two papers read before the last meeting 
of tliis society; papers which illustrate 
how complex nature is becoming as re- 
search goes on. I refer to the work of 
Professor H. W. Morse and Professor E. 
B. Rosa on electrolysis. Each investiga- 
tion dealt with slight deviations from one 
of Faraday’s fundamental laws: and 
each investigation apparently assumed its 
truth: in any event assumed an equally 
simple law. Thousands of engineering 
results obtained each day in the week con- 
vince us that there are no accidents in 
history and allow us to believe that no 
postulate was ever better justified by its 
success. 

The behavior of nature in this respect 
always reminds me of a remark, really a 
new formulation, once made by Professor 
Michelson in describing the labor of sev- 
eral years in locating and eliminating the 
errors in a certain steel rod upon which 
he was cutting an accurate screw. ‘ ‘ I felt, ” 
he said, "as if matched in a game against 
an opponent; hut my antagonist always 
played fair.” 

11. ENERGY POSTUtATB 

Passing now to the consideration of 
energy, it is not yet three score years and 
ten, since Poggendorff and Magnus r»- 
fused space, in the Ann. d. Phymk., to 
Helmholtz’s little tract, “Die Erhaltung 
der Kraft,’’ on the ground that it was too 
metaphysical. But thanks partly to the 
clear vision of Helmholtz, partly to the 


clever analysis of H. Poincare, and largely 
to the experimental success of the prin- 
ciple, the time has now come, I believe, 
when we can say that the conservation of 
energy is so useful, as a postulate, that 
present-day science can not successfully 
accomplish its work without it. Experi- 
ment has been able to demonstrate it as a 
law only for particular cases and only ap- 
proximately; but experiments have been 
so numerous and compelling, as to have 
created a new attitude of mind in the 
present generation, leading us to believe 
that everywhere in the physical universe 
there is some constant quantity, corre- 
spending to a certain constant of integra- 
tion, called “energy ’’ 

The most recent illustration of the man- 
ner in which the, physicist assumes this 
constancy is, of course, the ease of the 
steady heat production in radium. No 
sooner had Curie and Laborde made this 
remarkable discovery, in 1903, than men 
began, not to doubt the validity of the law 
of the conservation of energy, but to look 
about for the energy which was thus being 
transformed into beat. Accordingly Ruth- 
erford and Barnes succeeded, in the follow- 
ing year, in showing that 23 per cent, of 
this intra-atomic energy was due to radium 
itself, 32 per eent. to radium C and 45 per 
cent, to the emanation and radium A to- 
gether. In saying that the time has come 
when the Law* of the Conservation of 
Energy may properly be regarded as one 
of the presuppositions of physics, it is to be 
carefully noticed that this statement does 
not include the Law of the Dissipation of 
Energy. 

in. CAUSAL POSTULATE 
The infinite regress involved in the 
search after causes and the vanity of at- 
tempting to follow a aeries of eanacs to its 
end are, at least, as old as the Greeks. 
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Th« postulate which the philoacpher here 
shows us to be one of our presuppositions 
is as follows : events in physical science de- 
pend upon a few antecedents, knowing 
which we may successfully predict the im- 
mediate consequence, and may safely dis- 
regard all other circumstances. The brev- 
ity of the sequence which realty deter- 
mines phenomena in physics is a matter of 
continual surprise— while the length and 
complexity of the sequence in the case of 
ordinary human actions is a matter of 
•equal astonishment. 

But it is very easy to forget what a pow- 
erful influence this postulate has at times 
exerted m almost all departments of sci- 
ence, Few physicists, and still fewer engi- 
neers, of the present seem to realize that 
some of the most fundamental conceptions 
of our science have been introduced directly 
through the adoption of this postulate. 

Take, for instance, what is perhaps the 
central idea of modern dynamics— the 
idea of force— an idea which is older than 
either that of mass or of energy. When 
viewed in the light of the causal postulate, 
i. e., in the light of history, the definition 
of force becomes a matter of tbe utmost 
simplicity and perfect clarity. From 
many other points of view it is one of the 
most complex and puzzling of physical 
quantities. Sir Oliver Lodge says: 

We are chiefly familiar, from our youth up, 
with two apparently aimplc thing!, motion and 
fom. We have a direct eenie for both el those 
things. We do not underatand them in any deep 
way, probably do not understand them at all, but 
we are acoustomed to them. Motion anfl force are 
our primary objects of expcricne* and conscious- 
ness; and, in terms of them, all other less familiar 
ooeurtencci may be atsted and grasped. 

To identify "force” in this manner with 
the "muscular sensation” of tension or 
pressure, which we feel when giving an 
accelerated motion to a body or when 
equilibrating by muscular effort the pull 


of the earth upon a body, seems to me dan- 
gerously near darkening counsel with 
words, and quite contrary to the spirit of 
the modem mathematician and physicist 
who are mending their fences at every pos- 
sible point to keep out ideas which are not 
clear, sharp and definite. 

The standard definition of the engineer, 
and, I fear, of not a few students of phys- 
ics, is set forth by Professor William Kent 
in his article on the teaching of dynamics 
which appeared in Science' a few weeks 
ago, namely, "Force is defined as a pull or 
push, something that causes or tends to 
camse either motion or a change in the 
velocity or direction of motion.” 

Now considering both of these points of 
view, which I believe are widespread, every 
one IS willing to admit at once the existence 
of certain elastic, and gravitational, and 
muscular, and electric, and cohesive, 
stresses which none of us understand : but 
the historical, or, if you please, the meta- 
physical, point of view would appear to be 
something like the following. 

So far from our possessing any direct 
muiMular sense of force, in the physical 
meaning of the word as distinguished from 
muscular tension, with which we are all 
familiar, the idea is one which was intro- 
duced by an Italian professor of mathe- 
matics, but a comparatively short time ago. 
How short may be illustrated by the fol- 
lowing circumstances; 

My grandmother, who lived in my own 
home for a number of years, was born on 
the banks of the Brandywine in 1789. She 
was therefore a contemporary as well as 
a neighbor of Benjamin Franklin. When 
Franklin was a printer’s lad in London he 
had a promise from a friend that be should 
he taken to visit Sir Isaac Newton. Sir 
Isaac Newton was bom within the same 
week in which Galileo died. Two human 


• SeUKOE, Vol. 30, p. 919, 1909. 



^GimCE 


[N.S. VOL.XXXI, lIo.7t7 


lives suffice therefore to bridge the gap be- 
tween Galileo and our contemporaries. 
Back to Galileo is not therefore a far cry. 

Becognizing the limitations of his sci- 
ence, and seeing that the search after causes 
was futile, Galileo adopted the causal pos- 
tulate and prepared to confess his ignor- 
ance of gravitation, cohesion, muscular 
tension, and to say that, when we see a 
body changing its momentum, there is a 
‘ ‘ force” at work upon it. Following is the 
sentence, from his “Dialogues”' in which 
he introduces force as a synonym for any 
of these unknown influences which pro- 
duce acceleration: 

It doM not appear to me worth while to inmati- 
gate the oouece of natural motion eoneeming 
which there are at many different opiniont at 
there are different pldloeopheri. Some refer them 
to an attraction towarde the center, othere ateign 
them to repuleion between the amall partidee of 
a body, while itill othera would Introduce a cer- 
tain etreie in the lurrounding medium which 
eloeei in behind the falling body and drivet it 
from one of ita potltioni to another. Now all 
theee fantaaiee, and othert too, must be examined; 
but it i> not really worth while. For all that it 
needful it to tea juat how one InTeatigatea the 
propertiea of accelerated motion and how theae 
are defined, mthout cmiidfration of thtir cautt, 
In auch a way that the momentum (of the body) 
incresaea imiformly from the initial condition of 
reet in eimple proportionality to the time. 

The paragraph which I have just quoted’ 
is, so far as I am able to learn, the earliest 
expression and definition of that central 
physical quantity which we now call 
"force.” Observe first of all the modesty 
of the man ; twice within this definition he 
inserts a distinct disavowal of any consid- 
eration of the cause of motion. So far is 
he in advance of our modern text-books, 
that he declines to define force as a “cause 
of motion” or a “tendency to produce 
motion,” but says it is not even worth 

•Ortwald'c “KlMHker der Eiaktcn Wluen- 
schaften,” No. 24, p. IS. 


while to consider the question from that 
point of view. 

How clear these same ideas were to New- 
ton will be evident from the following two 
sentences from the first book of the “Prin- 
cipia.” He says; 

For I bere design only to give s mathematical 
notion of those forces without considering their 

And again ; 

Wherefore the reader is not to imagine that hy 
those words 1 anywhere take upon me to define 
the kind or the manner of any aotion, the cause • 
or the phyeicol reason thereof 

Having thus abandoned all couaidera- 
tion of cause and having assigned our- 
selves the simpler task of describing the 
motions of bodies, we come back to the 
definition of Galileo and Newton, namely, 
the rate of change of momentum— as the 
one perfectly correct, competent and com- 
plete description of force. 

It remains only to show that Galileo had 
a clear and modem conception of momen- 
tum. This is sufficiently evident from the 
following paragraph in the “Dialogues.”* 
He says: 

It is clear that an impulse is not a eimple 
matter, seeing that It depends upon two important 
factors, namely, the weights (11 peso) of the col- 
liding bodies and their Teloeltiei. 

And again on the aame page he says 

It is customary to say that the “ momentum ” 
of a light body is equal to the “ momentum ” of a 
heavy body when ,the velocity of the former bears 
to the velocity of the latter the inverse ratio of 
their weighto. 

If then I have correctly stated the facts 
of the case, force would appear to be a 
pure concept of the intellect: but a pre- 
cious concept; on© which is well under- 
stood, clear, definite, quantitative, and one 
whose extraordinary usefulness has made 

* OstwaM’s “ Klasiker der Exakten Wlssen- 
sohaften," No. 26, p. 44. 
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it survive through the entire history of 
physics 

The parsdoxy of this dominant idea of 
modern physics being a mere picture 
created by the human mind, disappears 
■when we consider how the same method is 
employed in subjects other than physics. 

In history, for example, we have impor- 
tant culminating events which we ascribe 
to “certain influences,” while as a matter 
of fact the most that we actually know and 
observe in history is a scries of individual 
acts, prompted, we suppose, by certain pur- 

The Franco-Prussian war came when the 
German Kaiser decided to send the tele- 
gram from Ems, when Prince Bismarck 
decided to publish certain parts of this tele- 
gram, when Von Moltke decided that the 
army was ready, when Napoleon III. de- 
cided to emulate the military career of 
his uncle, when the Congress of Vienna de- 
cided, in 1815, to give Prussia additional 
Rhenisli territory, when in 868 the father 
of Lothar gave to his son the middle king- 
dom, the modern Lorraine, between Prance 
and Germany. 

In practise we And it more convenient to 
say that “certain influences” had been at 
work for a full thousand years which cul- 
minated in the victory of Prussia over 
Prance. In physics, we give to the corre- 
sponding “influences” the name forces. 
That’s the whole story 1 We measure these 
influences by the mass-acceleration of the 
body under consideration. 

The extension which this idea of force 
has received in later times is kbown to us 
all. Huygens was the first to show that 
Galileo’s fundamental variable, linear mo- 
mentum, might change in two ways, 
namely, in direction and amount; and he 
gives us for the first time s method of 
eomputing the force when the momentum 
varies in direction only— a force which we 


now call “centrifugal.” Later, in the case 
of rigid bodies the conception of “angular 
momentum” was introduced; its time vari- 
ation we now call either “torque” or 
“precessional couple” according as the 
angular momentum varies in amount only 
or direction only. 

This definition is identical in form and 
meaning with that of Galileo. 

The essential step made by Lagrange, in 
his treatment of the simplest possible esse, 
namely, a single particle, is to derive both 
the time variation of momentum and the 
rate of directional change of momentum, 
each by differentiation of a single function. 

Momentum for him is the velocity-varia- 
tion of kinetic energy, a quantity whose 
time-variation is the tangential force , and 
centrifugal force is the space-variation of 
kinetic energy ; but each of these is stiU a 
time-variation of momentum, agreeing per- 
fectly with Galileo’s original definition. 

The space-variation of potential energy 
is the measure of stress— or more properly 
a stress integral— which we do not under- 
stand— but which nevertheless can be eval- 
uated in terms of force. 

I shall detain you for only one more il- 
InstratioD. 

Faraday had discovered a quantity— the 
“electrotonic state,” he called it-eleotro- 
kinetic momentum, we call it— whose varia- 
tions through any closed circuit, were 
always accompanied by an electric current 
in that circuit. Not knowing the cause of 
this current, physicists agreed to say that 
an “electromotive force” was at work 
whenever the electro-kinetic momentum 
changed, and to define this electromotive 
force as the time rate of change of electro- 
kinetic momentum (Neumann). Here 
again we have a generalized force intro- 
duced as a synonym for an unknown 
cause; exactly as was done by Galileo in 
the first instance. 
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Let U8 distinguish carefully between the 
observed facts of nature and those tempt- 
ing pictures of the human mind which we 
only too easily create and are only too apt 
to worship. 

Among the realities of mechanics are to 
be mentioned bodies in motion, liquids 
flowing, springs changing .length; among 
the abstractions of the subject— helpful 
and needful abstractions— but abstractions 
nevertheless— are to be numbered the 
forces, velocities and accelerations of these 
bodies. Only by understanding these mat- 
ters and by drawing a sharp line here 
shall we avoid Maxwell 's “den of the 
metaphysician.’’ 

It is not infrequently that one finds a 
clever metaphysician in the orthodox man 
of empirical science ; and I am free to con- 
fess myself unable to say whether the ma- 
jority of the criticisms of the foundations 
of our science are due to the physicist or 
the philosopher; but in either case the 
critic speaks as a metaphysician. As an 
illustration consider the penetrating criti- 
cisms of the foundations of rational dynam- 
ics recently given by Mr Norman Camp- 
bell,' who shows that the science of 
mechanics is so loaded with assumptions 
that the experimental verification of its 
laws is utterly hopeless. 

rv. PEELIIUNABY DISCUSSIONS 

Fourthly, metaphysics has, I believe, 
rendered distinct service in giving us cer- 
tain helpful preliminary diseilssions. In- 
deed, it is the history of many of the 
special sciences, such as psychology and 
sociology, that they were at one time de- 
partments of philosophy— but now, having 
shown themselves amenable to experiment 
or observation and subject to the “reign 
of law,’’ are established as kingdoms of 
their own. The very notion of mechanical 

' PMl. Mag., January, 1910. 


law is at least as old as Thales— 600 B.C.— 
whose idea it was, in common with Anaxi- 
mander, Anaximenes and Heraclitus, that 
the variety of things is due to “a single 
material cause, corporeal, endowed with 
qualities and capable of self-transforma- 
tion Ridiculous and absurd as this 
sounds to us, it nevertheless contains the 
fundamental conception of mechanical law, 
and made it easier for later men to adopt 
more useful hypotheses. 

The history of the atomic theory illus- 
trates well the value of this contribution. 
The atom of Democritus— a purely meta- 
physical structure— differs in no essential 
respect from the modern atom up to the 
year 1738 when Daniel Bernoulli initiated 
the kinetic theory of gases. 

The contention of Anaxagoras that all 
bodies are really continuous has also been 
of the utmost help : Poisson adopted it i« 
Mo in his mechanics; it was employed in 
electrical science up to the date of Helm- 
holtz’s Faraday lecture, 1881, and it is 
to-day practically adopted in all discus- 
sions of hydrodynamics. 

Maxwell" goes so far as to say: 

In the earlieit times the most ancient philos- 
ophers whose speculations are known to us seem 
to hare diacussed the Ideas of number and of 
continuous magnitude, of space and time, of mat- 
ter and motiwi with a native power of thought 
which has probably never been surpassed. 

It was a really profound insight into the 
nature of pure, mathematics that led cer- 
tain participants in the relativity discus- 
sion, at the last meeting of this society, to 
place in the same class the metaphysician 
and the mathematician ; the new grouping 
of studio at Harvard College does the 
same; each of these subjects is concerned 
neither with phenomena of any kind, nor 
with individual purposes, but with those 

""EncyolopediB Erltannios,” 28, 219. 

“ " Encyolopedis Britannlca,” »rt. Atom. 
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over-individual purposes, with those uni- 
versal agreements, with that world-wide 
oonsensus of opinion, in which all sane men 
unite; in brief, mathematics and meta- 
physics each belong in the group which 
Miinsterberg calls the “normative sci- 
ences.” There is therefore a certain sense, 
which in passing I merely mention, but do 
not urge, in which all consideration of 
number and quantity and limits which the 
mathematical philosophers have handed 
down, increases the debt of physics to 
metaphysics. 

Sound method in drawing inferences is 
a branch of science to which the physicist 
owns no copyright, but one in which he 
may claim to be fairly well versed. For 
this method he is indebted in no small de- 
gree to the development of logic in the 
hands of the metaphysician. In brief, 
modem physios, at its very inception 
in the seventeenth century, found that 
the schoolmen had already furnished it 
with a set of beautiful tools in the shape 
of fundamental logical ideas, including 
“precise definition,” “classification,” and 
“fallacies.” Even Bacon when “preach- 
ing the funeral sermon of scholasticism,” 
used the accurate methods of the school- 
men. 

Space and time, as continuous quanti- 
tities and as limiting conditions for all 
phenomena, is another conception of no 
small value which we have inherited from 
the Greeks. The critical examination of 
our conception of time, which was given 
by Einstein^* some five years ago, and per- 
haps even earlier by Lorentz, had, among 
other interesting and more valuable fea- 
tures, the following; He showed clearly 
—and, so far as I am aware, for the first 
time— just what kind of “time” we have 
been and are still using in ordinary New- 
tonian mechanics, namely, time such as 

“Miwk dcr Pkytik (4), 17, 891-921 (1908). 


would result from having all our clocks 
controlled by a single central time-keeper 
which would tnnmit its controlling sig- 
nals with absolute iiistanlaneitg. 

The clear definitions of sj'nchronous 
clocks and simultaneity— m brief the idea 
of local time— may be considered as be- 
longing either to physics or to mathematics 
—but surely the exposition in which Ein- 
stein has taught us just what kind of time 
we have been unconsciously using for more 
than two centuries is a metaphysical con- 
tribution of high order. 

The dangers of mere nominalism, or, if 
you prefer, extrapolation, by which I 
mean the danger of ascribing to any phys- 
ical system a set of properties which we 
have merely learned to associate with its 
name, has been clearly pointed out in the 
history of philosophy. Duo regard for 
this warning would, I believe, have saved 
many pages that have been written con- 
cerning the ether— especially those devoted 
to a determination of its inertia, its weight, 
and its place in the periodic table of Men- 
delcjeff. 

V. UMITATIONS OF BtllENCE 

Fifthly and lastly the metaphysician baa 
rendered the inestimable service of point- 
ing out to the experimental investigator 
the paradox that his greatest strength lies 
in his coufesaeil limitations. Each of the 
particular sciences views phenomena from 
its own particular angle; but there is, I 
fear, sometimes— often, indeed— a ten- 
dency for the student of physios to think 
that in measuring, say, the inertia of a 
body, he is in some sense getting at the 
“quantity of matter” in it; or to put it in 
another way, there is often a tendency to 
think that in determining the mass, on a 
beam balance, he is perhaps doing some- 
thing more' fundamental than merely de- 
termining inferentially the ratio of the 
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inertia of thia body to the inertia of some 
body selected as a standard; for which 
purpose he has abstracted the inertia from 
all other properties of body and is really 
no nearer the nature of the ultimate “sub- 
stance” of the body than if he had meas- 
ured its temperature or its color. 

A most important limitation which 
might have been entirely forgotten were it 
not for the metaphysician, is the fact that 
phenomena do not constitute the entire 
subject matter of science. Indeed it is only 
the mental and physical sciences which 
deal with phenomena. Human purposes 
and acts of the human will are quite as 
much subjects of scientific study, whether 
we consider the individual, the group or 
the entire race of sane men, as are any of 
the phenomena of physics It includes 
such branches as history, politics, language 
and literature. Not only so, but if we de- 
fine the real as that with which we must 
reckon in the accomplishment of our pur- 
poses, this second group of sciences deals 
with subjfct matter which is quite as real 
as anything we consider in physics. 

It will perhaps not be out of place here 
to repeat the warning given by President 
Maclauriii'*' to the American Chemical So- 
ciety on the occasion of the recent Boston . 
Meeting of the American Association for 
the Advancement of Science. He says: 

We should pay more ecrious attention than we 
usually do to the logic of science »nd hnve ns 
clear ideas as possihic as to wh»t we are really 
aiming at, ue to whet we cun really expect to do 
and not to do. A little urtificinl stimulus toward 
philosophy might accelerate the process, lb seems 
to roe extremely unfortunate that men of science 
are still so much scared by the bogey of meU- 
phyeicB. ... Wo should realise, perhaps, that s 
science such as chcniiatry is above all else a work 
of art, and that concepts like atoms, energy and 
the like are not much more thau pigments with 
which we paint our pictures, 

“Poston Herald, December 31, 1909. 


Ether.— One other illustration must 
serve to complete this ungracious parH' 
graph on hmitation-s. I shall not weary 
you with citations from Iiord Kelvin, tell- 
ing us how much more we know about the 
ether than about ordinary matter, but I 
shall trouble you with a single sentence 
from that skilled expositor, Sir Oliver 
Lodge,'* whose latest pronouncement upon 
this subject, omitting, however, the suppo- 
sitions with which the entire argument is 
honcyeoinbed, is as follows : 

The estimates of this hock and of " Modern 
Views of Electricity” arc that the ether of space 

mental aubstance or perfect lluid, with what is 
equivalent to an inertia oocillcient of 10" grams 
per c c. • that matter is composed of modified and 
electriOed specks or minute structuics of ether 

electrical force and add to the optical or electric 
density of the medium: and that elastic rigidity 
and all potential energy are due to an excessively 
finegrained etlieriel circulation with an intrinsic 
kinetic energy of the order of 10” orga per cubic 

Suffice it to say that I am second to no 
man in this society in my admiration for 
that group of men whose names are asso- 
ciated with the following dates— 1676, 
1728, 1820, 1831, 1845, 1864, 1888, Homer, 
Bradley, Oersted, Faraday, Neumann, 
Maxwell, Hertz; names and dates which 
mark the discovery of the finite speed of 
light, the discovery of aberration, the dis- 
covery of the magnetic field produced by 
an electric current, the discovery of the 
electromotive force produced by magnetic 
displacement, the mathematical formula- 
tion of this result by Neumann, the com- 
bination of these two results by Maxwell 
and the prediction from them of electric 
waves, the experimental realization of 
these waves by Hertz. For brilliancy of 
achievement this series has certainly sel- 

““ Ether of Space,” p. 161, Harper, 1909. 
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dom, if ever, been surpassed in the history 
of physioa. 

But leaving matter aside, and consider- 
ing only the ether, what is the net result f 
Practically this, that eUctromagneiio dis- 
turbances, including light waves, are propes- 
gated through space with a speed of 300 
million meters per second. This, I con- 
ceive to be the criticism which every sound 
metaphysician, but only some sound physi- 
cists, would pass upon our present knowl- 
edge of the ether. This is the one fact 
concerning the ether which we know in the 
same sense in which we are said to “know” 
the ordinary everyday facts of physics. 

In conclusion, and still dealing with 
limitations, 1 beg to offer for your consid- 
eration a definition (i. e.. a delimitation) of 
physics recently given to me by an eminent 
metaphysician. 

Last summer I had the pleasure of sev- 
eral times meeting Professor Miinsterberg; 
and on one of these occasions 1 took the 
liberty of submitting to him, for criticism, 
a definition of physics, which I myself had 
formulated. Following is his definition 
of the physics of to-day which he, in re- 
turn, submitted to me and which is, I 
am inclined to think, unsurpassed in point 
of accuracy, clearness and completeness: 

Phy«loi deals with changes in the world of over- 
individual objects, in so far as they are not 
changes of composition. It conslsta of those 
judgments which have proved themselves by trial 
to determine most accurately our jostliled expecta- 
tions concerning these changes. In dealing with 
aifeati it separates itself from the knowledge of 
wiil-aets; in dealing with ovsr-WKBviduol objects 
it eeparatee itself from psychology,' in abstract- 
ing from changes of composition, It separates itself 
from chemistry. The over-individual objects may 
be Blotter or ether or eiootrons. 

CONCLUSION 

The view of physics here presented is 
that of a half truth or partial truth. But 
this is very far from saying it is an nn- 


truth. The essential point— -the only es- 
sential pomt— IS for us to recognize the 
facts; to know ourselves; to admit our 
limitations. Then the more nearly we re- 
main inside these limitations, and avoid 
“the den of the metaphysician,” the better. 

That flexibility of mind which it is de- 
sirable to secure by not translating every 
temporary opinion into a hard-and-fast 
fact of nature is well illustrated by a re- 
cent remark of Professor Schuster^® who is 
himself one of the small group of men who 
have established the pulse theory of white 
light. “These two representations of 
white light (by homogeneous waves and by 
impulses) are,” he says, “not mutually 
exclusive: They represent two points of 
view, and we may adopt eitlier one or the 
other in different problems according to 
our convenience.” 

Less fixity and more flexibility in our 
views concemmg the ether might, for in- 
atance, permit a more cordial consideration 
of Professor Osborne Reynolds's theory of 
gravitation which, so far as I understand 
it, has much to recommend it 

Lest what I said at the outset concerning 
the experimental side of physics should be 
forgotten, let me, in justice to myself, re- 
mind you once more of my attitude toward 
the experimentalist, towards that group 
which in Italy includes Galileo, Volta, Mel- 
loni and Righi ; the skillful group which in- 
cludes Oersted, Kirchhoff, Hertz, Roentgen ; 
the French group of laboratory workers, 
Mersenne, Fresnel, Reguault, the Curies; 
in England, Gilbert, Boyle, Joule, Ray- 
leigh; and those dextrous men, our own 
countrymen, Franklin, Henry, Rowland, 
Michelson. Toward the experimentalist as 
compared with the friendly critic and re- 
viewer, my feeling is precisely tliat of Lin- 
coIa toward the soldiers who fought at 
Gettysburg. You all remember bis sen- 

-na. Hag,, (6), 18, 787 (1908). 
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tenee— “The world will little note nor long 
remember what wt say here; but it can 
never forget what they did here.” 

Hwrt Ckew 

Nobthwestibn Untvkbsitt 


CHARLES REID BARREB 

Charles Keid Barnes was bom at Uadison, 
Ind., September 7, 1868, and died at Chicago, 
Thursday, February 24, 1810. He attended 
Hanover College, where he graduated with the 
degree of A.B. in 1877, being the valedictorian 
of his class. He was a student of Professor 
Coulter, with whom he was henceforth inti- 
mately associated professionally and otherwise 
until his death. After graduation he studied 
at Harvard University with Professor Gray, 
who regarded him as a man of great promise. 
In 1880 Barnes returned to Hanover College, 
where he was given the degree A.M. That 
same year he entered upon an instructorship 
of natural science at the high school, Lafay- 
ette, Ind., and later at Purdue University, 
where he was promoted to a professorship in 
1882, In 1886 his chair was changed from 
natural science to botany and geology. In the 
year ISS.Vd Professor Barnes again spent 
some time at Harvard University, and his 
alma mater in 1896 conferred upon him the 
degree Ph.D. In 1887 he was called to the 
chair of botany at the University of Wiscon- 
sin, whence in 1698 he was called by the Uni- 
versity of Chicago to occupy its newly created 
chair of plant physiology, and here he re- 
mained until his death. From 1888 until his 
death he was associated with Professor Coul- 
ter in the editorship of The Boianiail Gazette. 

Professor Barnes was always prominently 
connected with the various scientific societies, 
having become a member of the American 
Association for the Advancement of Science 
in 1884 and a fellow in 1886, In 1890 he waa 
secretary of the Botanical Club of the Amer- 
ican Association for the Advancement of Sci- 
ence, and was secretary of the Botanical So- 
ciety of America from its inception at Brook- 
lyn from 1894 until 1698, In 1894 he served as 
secretary of Section G, in 1896 as secretary 
of the council of the American Aasociation 


for the Advancement of Science, and in 1896 
as general secretary of the American Associa- 
tion for the Advancement of Science, In 
1898 he served as vice-president for Section 
G, American Association for the Advancement 
of Science, giving his retiring address at Co- 
lumbus m 1899 on “ The Progress and Prob- 
lems of Plant Physiology." In 1903 he served 
as president of the Botanical Society of 
America, giving bis retiring address at Phila- 
delphia in 1904 on “ The Theory of Respira- 
tion.” Ill 1905 Professor Barnes served as a 
delegate from Section Q, American Associa- 
tion for the Advancement of Science, to the 
international Botanical congress at Vienna. 
He was also a member of tlie American So- 
ciety of Naturalists and of the Botanists of 
the Central States, and was in turn a mem- 
ber of influence in the state scientific acade- 
mics of Indiana, Wisconsin and Illinois. 

As a botanical contributor Professor Barnes 
licgan his career in a modest way in The Be- 
lanical Gazette in 1877, his first contributions, 
entitled “Notes,” having to do chiefly with 
annotated lists of plants and additions to 
county florae, quite in the manner of the time. 
As early as 1879, however, some of his contri- 
butions reveal a strong physiological bent, the 
necessity of devices for accurate experimenta- 
tion appealing to him then and ever afterward 
with unusual force. From 1883, when he be- 
came editorially connected with The Botanical 
Gazette, he gave freely of his time and energy 
to that journal. Much of the remarkable suc- 
cess of this periodical is due to his editorial 
genius; his trenchant English, and his insist- 
ence on accurate statement and mechanical 
perfection have fbr many years been reflected 
on almost every page. Perhaps no botanical 
reviewer haa been so fearless as was Professor 
Barnes; frank but friendly disapproval of all 
that seemed bad, whether in fundamental 
principles, in statement of fact, or in mechan- 
ical alignment, was as natural to him as is 
fulsome praise to most reviewers. Possibly 
his greatest service to American botany was 
in his many-sided work on The Botanical 
Ooeette. 

Professor Barnes was first generally knowa 
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to the botenioal fraternity through hU 
taxonomic work on moseea, hia first pub- 
lication in this field being an “Analytic 
Key to the Genera of Mosses,” published in 
1886 as a bulletin of Purdue University; 
the following year was published a “ Bevision 
of the North American Species of Fiamdew." 
In 1890 there was issued by the Wisconsin 

Academy of Science his “Artificial Keys to 

the Genera and Species of North American 
Mosses”; a revision of this work by Barnes 
and Ileald appeared in 1897. There can be no 
doubt that these keys have greatly stimulated 
bryological study in this country, because the 
classic manual of the mosses (Lesquereux and 
dames) is full of difficulties to alt but the 
specialist in the group. A revision of 
Dicranvm by Barnes and True practically 
completed the author’s work in this field. 
While at Chicago Professor Barnes became 
greatly interested in the special morphological 
problems presented by the mosses and liver- 
worts, and for several years there was of- 
fered in cooperation with Dr. Land a course 
in the special morphology of the bryophytea. 
In connection with this work Drs. Barnes and 
Land made extensive field studies and collec- 
tions in Mexico in 1900 and 1908. There had 
already appeared two joint papers, one on 
“ The Origin of Air Chambers ” and the other 
on “The Origin of the Oupule of Mar- 
chanlia"; several other joint papers are in 
various stages of completion, and are to be 
issued by the junior author. A general work 
on the special morphology of the bryophytes 
had been projected for the immediate future. 

In plant physiology Professor Barnes’s chief 
contributions were as a critical reviewer, as a 
teacher and effective guide in oritioal research, 
and as a sponsor for certain points of view. 
He was early a champion of the restricted use 
of the term plant food, as opposed to the 
broader usage, including water and salts. 
He also advocated long ago the use of the 
term photosynthesis (or photosyntax) in 
place of assimilation for the first stages in 
food-making, and he consistently advocated 
the restriction of sex terms to sex organs. 
The vice-presidential address of 1399, and even 
more the presidential address of 1901, gave 


stimulating physiological points of view much 
in advance of current usage. To few is it 
given to be so effective as a teacher and guide 

in critical research, and particularly to make 

clear the actual status of the subject when 

foggy and uncertain, as is the case in so many 

divisions of physioiog.v. The botanists whom 
Professor Barnes has trained will throu^ 
their teaching and their investigation carry 
on hia ideals and reflect his powerful personal- 
ity for yet many years It is a source of in- 
tense gratification to his many botanical 
friends that Professor Barnes was able to re- 
vise the final proofs on the physiological part 
of a general work on botany that is expected 
soon to appear from the Hull Botanical Lab- 
oratory. In this there will be preserved the 
essence of his physiological point of view and 
something of his cogent reasoning and lucid 
style. 

In 1898 Professor Barnes issued a botanical 
text-book for secondary schools, entitled, 
“Plant Life, Considered with Special Refer- 
ence to Form and Function.” This little book 
was about the first to deal particularly with 
physiology and ecology as subjects for study 
in secondary schools, and found a teaching 
public unprepared to use it, though the view- 
point here presented now dominates almost 
everywhere. A briefer edition of this volume, 
entitled, “Outlines of Plant Life,” appeared 
in 1900. 

To his botanical colleagues the death of 
Professor Barnes seems peculiarly premature, 
as he died from the effects of an accidental 
fall in full vigor and health, and just as he 
was about to round up in monographic form 
the results of years of study on the bryophytes. 
It was to have been expected also that before 
very long he would have incorporated hie lec- 
tures to advanced classes on “ Plant Physics,” 
“ Plant Chernies ” and “ Growth and Move- 
ment" into permanent form. To those who 
knew Professor Bames intimately it is known 
that one of the foremost of our botanists has 
gone, a man great in many lines, and one who, 
in spite of his frhnk criticism and pitiless 
logflc, was more than all a friend. 

Hesst C. Cowus 
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A SiTlOVAL BUJiSAU OF BBIBMOLOOT 
Tbk following reBolutions were passed by 
the Seismological Sooiet; of America at a 
meeting held in San Francisco, on March 2: 

WHEKtiS earthquaies which are nomially re- 
otirring phenomena of the earth’s crust ban In the 
past caused considerable loss of property and life, 
and much of the distress and destruction has been 
due to lacic of knowledge of earthquakes and 
their peculiar mode of action and of proper pre- 
cautions against injury and, 

WHEaitae the magnitude of the destruction in 
the Atlantic coastal region (Charleston earth- 
quake of 1866), the Uississippi Valley region 
(earthquake of 1812) and the Paeidc Coastal 
region (California earthquakes of 1867, 1868, 
1872 and 1908) , makes it a matter of great import 
to all the people, and the fact that with Increasing 
density of population the conditions are beeoming 
more favorable for greater destruction in the 
future makes It important that action be not 
longer delayed, 

Wbebxas the problems involved are of national 
and international character and local authority or 
private enterprise is insufficient to succesafully 
oarry on such work, and this fact has been realised 
already by many of the great nations including 
Qermany, England, Japan, Austro-Hungary, Italy 
and Spain which have already established sden- 
tifle earthquake services for the benefit of their 
peoples and the world at large, 

Xetolvei that the Seismological Society of Amer- 
ica strongly favors the establishment of a National 
Bureau of Seismology with power 
(0) To collect seismological data, 

(h) To establish observing stations, 

(o) To study and investigate special earthquake 
regions within the national domain. 

Id) To cooperate with other scientific bodies and 
organizations and individual scientists in forward- 
ing the development and dissemination of seis- 
mological knowledge. 

It also favors the organization of this bureau 
under the Smithsonian Institution with the active 
cooperation of other scientific departments of the 
government. 

Rtiolved that copies of these resolutions be 
transmitted to the President, President of the 
Senate, the Speaker of the House of Bepresenta- 
tives, Secretary of the Smithsonian Institution 
and the members of the House Ckimmittee m 
Library which has this matter now under con- 
sideration. 


BOIEKTIFW yOTBB AND ITIIWS 

The annual session of the National Acad- 
emy of Sciences will be held in Washington, 

D. 0., beginning Tuesday, April 19. 

The American Philosophical Society will 
hold a general meeting at Philadelphia on 
April 21, 22 and 2S. On the evening of April 
22, there will be a reception in the Hall of the 
College of Physicians, when Professor George 

E. Hale will deliver an illustrated lecture on 
“ The Work of the Mt. Wilson Solar Obaerva- 
toiy.” The annual dinner will be held on the 
evening of April 23. 

Peoeesbob Giovanni Vieoinio Sohupabelli, 
the eminent Italian astronomer, has cele- 
brated hia seventy-fifth birthday. 

Da, Wilhelm Eittorf, professor of physics 
at Miinater, has been elected a member of the 
Paris Academy of Sciences. 

Professor W. M. Davis, of Harvard Uni- 
versity, has been elected an honorary member 
of the Societi Oeografica Italiana in Rome. 

Da. W. J. Holland, director of the Car- 
negie Museum, has been elected a correspond- 
ing member of the Royal Academy of Soi- 
enoes, at Bologna, to fill the vacancy created 
by the death of Albert Gaudry, of Paris. 

Da. A. Hrdlicka, of the U. S. National 
Museum, has been made a corresponding 
member of the Anthropological Society in 
Vienna. 

Sm WiLLUM Ramsat has been nominated 
as honorary member of the Chemical Society 
of France. 

Sir Thomas Barlow, F.R.S., has been 
elected president of the Royal College of 
Physicians, London, in succession to Sir 
Richard D. Powell. 

Da. F. W. Putnam, honorary curator of 
the Peabody Museum of American Archeol- 
ogy and Ethnology, Harvard University; Dr. 
R. B. Dixon, assistant professor of anthropol- 
ogy and Dr. A. M. Toiser, instructor in Cen- 
tral American archeology, have been ap- 
pointed delegatee of Harvard University at 
the foundation of the Mexican National Uni- 
versity in September, 1910. Professor Dixon 
has also been appointed delegate at the Inter- 



apbil 8. 1810] 


SCIENCE 


536 


national CongrOBS of Americanists to be held 
at the City of Meiioo at the same time. 

Mr. H. n. Clayton, late of the Blue Hill 
Obeerratoiy, has gone to Buenos Ayres to 
organize kite and balloon obaervationa under 
the direction of tlje Argentine Meteorological 

Dr. Sebastian Albrecht, of the Lick Ob- 
Bervatory, has been appointed first astronomer 
in the National Observatory of the Argentine 
Hepublic. 

The annual address before the Hualey So- 
ciety in the Johns Hopkins University was 
delivered Friday evening, April 1, by Professor 
W. P. Montague, of Columbia University. 
The address was on “ Life and Mind as Forms 
of Energy.” 

Professor A. E, Kf.nnellt, of Harvard 
University, gave a lecture on March 12, to 
graduate students of the U. S Naval Acad- 
emy at Annapolis, on “ The Operation of 
Electric Motors from a Central Power Sta- 

Tue Aldred lecture of the Royal Society of 
Arts will be delivered by Professor H. H. 
Turner, F.R.S., on May 4, the subject being 
“ Halley and his Comet.” 

Mr. T. a. Rickard, editor of the Mining 
Magazine, London, has been appointed lec- 
turer on mining geology at Harvard Univer- 
sity, where he will deliver a course of lectures 
at some time during the present year. 

Committees of members and friends of 
Glasgow University have, says Nature, pro- 
cured contributions to some flfiOO for the 
purpose of commemorating the services of 
Dr. John Cleland, regiiis professor of anat- 
omy from 1877 to 190(1, and Dr. William Jack, 
professor of mathematics from 1879 to 1909, 


It is proposed to erect at Marburgh a mon- 
ument in memory of Wilhelm Roser, who held 
the chair of surgery in the University of Mar- 
burg from 1850 to 1858. 

Mb. Samdel Ward Loper, curator of the 
Museum of Wesleyan University, the author 
of contributionB to geology and paleontology, 
has died at the age of seventy-five .years 

Mb. J. Rayneb Eumands, assistant in the 
Harvard College Observatory, died on March 
20, at the age of siEt,y years 

The death is announced of Dr. Eduard 
Pfliiger, tlie eminent physiologist of Bonn, 
founder and editor of Piliiger's Archiv. 

Dr. Otto Hermes, first director of the Ber- 
lin Aquarium, has died at the ago of seventy- 

Mb. Charles Fox-Sthamiways, for many 
years connected with the British Geological 
Surve.v, died on Man-h 0, at tlie age of sixty- 
aix yoara. 

The Central Branch of the American So- 
ciety of Zoologists will hold its annual meet- 
ing at the University of Iowa on April 7, 8 
and 9. The address of the president, Pro- 
fessor E. A. Birgc, of tlio University of Wis- 
consin, is entitled “ Some Personal Peculiari- 
ties of Lakes.” 

The Association of Oernian Scientific Men 
and Phyaiciana and Medical Practitioners will 
hold its eighty-sceond meeting ut Konigsberg 
this year from September 18 to 24. 

The heqncst of Miss Phebo Anna Thorne 
to the American Museum of Natural History 
has been applied as an endowment to the 
museum’s room for the blind. Messrs. Sam- 
uel and Jonathan Thorne, the exeeiitors of the 
will, have increased the amount from ten 
thousand to twenty-five thousand dollars. 
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Mosquitoes and their Allies,” by Prolessor W. M. 
Wheeler. 

April 24—" Mendel’s Law ol Heredity,” by Pro- 
lessor W. E. Castle. 

May 1—“ Variation and Selection in Evolution 
and in Animal Breeding," by Professor W. E 
Castle. 

May 8-" The Gypsy and Brown-tail Moths." 
by Mr. C. T. Brues. 

May 15— "Insects Injurious to Elm Trees,” hy 
Mr C. T Brues 

May 22— "Making New Plante by Selection,” 
by Professor E. M. East. 

May 29-" Making Now Plants by Hybridiza- 
tion,” by Professor E. M. East. 

The Eastern Branch of the American So- 
ciety of Zoologists at its recent meeting in 
Boston designated the following persona as a 
committee to cooperate with the commission 
on nomenclature of the International Zoolog- 
ical Congress; Dr. H. B. Bigelow, Museum of 
Comparative Zoology, of Harvard University, 
chairman; Dr. A. Petrunkevitch, American 
Museum of Natural History; Professor J. S 
Kingsley, Tufts College; Dr. A. 0. Mayer, 
Carnegie Institution of Washington; Dr. J. 
P. Moore, Philadelphia Academy of Natural 
Sciences. 

One of the field courses announced in the 
Harvard Summer School is a physiographic 
eaciiraion to be conducted by Professor W. 
M. Davis in the Bocky Mountains of Colorado 
during three weeks in July, beginning at 
Denver, July 6. The object of the trip is to 
study various features of mountain form, with 
special attention to the best method of de- 
scribing them. The points to be visited are: 
the normal and glacial features of the high- 
lands snd continental divide of the Front 
range at the head of Boulder creek, crossed by 
rail at an altitude of 11,680 feet; the foot 
hills in the neighborhood of Golden and the 
valley of Clear Creek; the foot hiUs in the 
Garden of the Gods near Colorado Springs, 
and the fault-line escarpment of the Front 
range next to the south; the highlands west of 
Colorado Springs, over which Pikes Peak rises 
like a great monadnock; South Park, as an 
example of a high-level intermont basin; the 
upper Arkansas valley, as an example of 


a deeper intermont basin; the normal 
and glacial features of the Sawatch range 
west of tlie Arkansas valley; the Eoyal 
gorge of the Arkansas in the Front range, 
and the foot hills near Canyon city; the lava- 
capped Baton mesa near Trinidad; and the 
district of dike-walls on the denuded sbpes 
of the deeply dissected ancient volcanoes, 
known as Spanish peaks. The conditions on 
which students (men only) may join the 
party can be learned on addressing Profeasor 
Davis, at Cumbridge, Mass. The party will 
travel from place to place by train or wagon, 
making short distances on foot, and stopping 
in hotels over night with possibly one or two 
nights in camp 

Lutters have liccn received at the Harvard 
College Observatory from Professor E. B. 
Frost, director of the Yerkes Observatory, 
giving the following observations by Professor 
Bernard: Comet a 1910 was observed March 
12, 1910, at 10*50"' central standard time, 
in B. A. 22* 24" .19’ and Dee +15“87'.8 
(19100). “The comet was of the ninth 
magnitude, strongly condensed, possibly to a 
very faint nucleus No tail noticed.” A 
photograph of the same comet was obtained 
at dawn on March 14. No tail was shown 
on the plate with an exposure of nine minutes. 
Photographs made with all three lenses of the 
Bmoe telescopfe, the exposure being 1*50", 
failed to show any trace of the comet reported 
by Pidoux. These plates show a tail to Hal- 
ley’s comet nearly a degree long. A photo- 
graph of Comet a 1910 at dawn on the morn- 
ing of March 15, the exposure being 36”, 
shows a faint tai) two degrees long. 

The North Dakota Geological Survey has 
recently published the fifth volume of its 
series of reports dealing with the geology and 
natural resources of the state. The present 
report, which is a volume of 278 pages, with 
many illustrations and maps, contains papers 
on the geology, topography and coal deposits 
of aouthwestern North Dakota, including the 
Little Missouri badlands; the geology of the 
northeastern portion of the state with partio- 
ular reference to the natural cement rock of 
that region; together with chapters on the 
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geology of f^orth Selsoti as a whole, on nat- 
ural gas and on good roads. Previous re- 
ports of the Survey have described the exten- 
sive and valuable clays and lignitee of the 
state, the fourth report being devoted entirely 
to the clays, particularly the high grade fire 
and pottery clays. Last summer the geology 
and natural resources of the area comprised in 
the Bismarck quadrangle was investigated by 
the State Geological Survey in cooperation 
with the United States Geological Survey. 
These two surveys are also cooperating in the 
collection of data regarding the deep wells of 
the state, and this work will be pushed as 
rapidly as possible. During the coming sum- 
mer the study and mapping of the geologieal 
formations of south-central North Dakota 
will be continued, and work will also be under- 
taken on the physiography end geology of the 
interesting Devils Lake region. 

It is stated in Nature that the director of 
the British Meteorological Office has given 
notice that from April 1 forecasts of the 
weather prospects more than twenty-four 
hours ahead will be issued as opportunity is 
afforded. Applications have been received at 
the Meteorological Office from time to time 
for forecasts of weather several days in ad- 
vance, in addition to, or instead of, the usual 
forecasts which refer to the twenty-four hours 
reckoned from the noon or midnight following 
the issue of the forecasts. According to the 
experience of the Meteorological office, the 
weather conditions do not usually justify a 
forecast detailing the changes of weather for 
consecutive days. There are a number of oc- 
casions in the course of the year when the 
distribution of pressure is typical of settled 
weather, and also occasions when the condi- 
tions are characteristic of continued nniettled 
weather. On these occasions, and on a few 
others when the sequence of the weather is of 
a recognized type, a sentence giving in gen- 
eral terms the outlook beyond the twenty-four 
hours of the definite forecast might be useful 
to the general public, and, as it could be 
justified by the statement of definite reasons 
for the inference, it would come within the 
general rules laid down by the office with ref- 


erence to the issue of forecasts. An indica- 
tion of the general prospect extending beyond 
the twenty-four hours' limit is frequently 
given in the “ General Inference " which pre- 
cedes the forecasts for the several districts on - 
the sheet issued to newspapers. It is expressed 
in more or leas tecbnical language, and the 
application to the several districts might only 
be followed by persons acquainted with the 
terminology used in weather study. It is pro- 
posed, therefore, when the meteorological con- 
ditions permit, to supplement the forecasts 
for districts by a remark on the further out- 
look. 


VNlVBRaiTY ASD EDVCATW}!AL 7IEW8 
Amoko recent endowments to the New 
York Polyclinic Medical School end Hospital, 
the first post-graduate medical school in the 
United States, are one of $260,000 by Mr. 
William P. Clyde, and another of $125,000 by 
Mrs. Helen Hartley Jenkins. 

Mr. Andrew Carneoie has given $40,000 to 
Welle College for the building of a library to 
be called the Frances Cleveland Library in 
honor of Mrs, Grover Cleveland, who is a 
graduate of the college. 

The main building of the Texas Christian 
University has been destroyed by fire, entail- 
ing a loss of $12.5,000. 

President Nobi.* has issued a formal an- 
nouncement of the fact that, by order of the 
board of trustees and by act of the General 
Assembly of Maryland, the corporate name of 
the Woman’s College of Baltimore has been 
changed to Goucher College, 

In the Medical School of the University of 
Pennsylvania Dr. Alonao E. Taylor, now of 
the University of California, will become pro- 
fessor of physiological chemistry; Dr. Henry 
T. Ricketts, of Chicago University, will oc- 
cupy the chair of pathology, and Dr. Richard 
M. Pearce, of Albany, will be professor of ex- 
perimental medicine. Dr. Allen J. Smith, 
while retaining his position as dean of the 
school, will be transferred to a chair of com- 
parative pathology and be at the head of the 
courses in tropical medicine. 
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Pbopessor Samdel C. Peescott has been 
appointed acting head of the department of 
biology of the Masaachusotta Institute of 
Technology, during the aheence in Europe of 
Professor W. T. Sedgwick. 

Da. E. H Cameron, instructor in psychol- 
ogy in Tale University, has been advanced to 
the grade of assistant professor. In that in- 
stitution Dr. F. S. Breed, now engaged in 
graduate work in comparative psychology at 
Harvard University, baa been appointed in- 
structor in psychology. 

Mr. Alan S. Haweswoeth has been ap- 
pointed professor of higher mathematics in 
the University of Pittsburgh. 

At Haverford College Professor A. II. Wil- 
son, of the Alabama Polytechnic Institute, 
has been appointed to the position of associ- 
ate professor of mathematics in place of Pro- 
fessor Jackson, who returns to England. 

Willis T. Pope, professor of botany in the 
College of Hawaii, has been appointed by the 
governor, superintendent of public instruction 
for Hawaii. Vaughan MacCaughey (Cor- 
nell, ’08), has been appointed to fill the 
vacancy in the college. 

DISCUSSION AND COBItESPONDENCB 
SOME ADDITIONAL C0KSIDEBATI0N8 AS TO THE 
CARNEGIE rOONDATION 

To THE Editor op Science' Several contri- 
butors to your journal have recently dis- 
cussed the change of policy announced by the 
Carnegie Foundation ; two considerations, 
however, have not been mentioned either here 
or elsewhere to my knowledge. 

First, the obligations on the part of the 
foundation toward those formerly denomina- 
tional colleges which have in the last four 
years secured changes in their charters sever- 
ing their relations with the parent denomina- 
tion. The reports of the foundation have 
mentioned several of these institutions, and 
others have come within my notice. In all 
these eases, the foundation held out to these 
institutions the promise of certain benefits if 
they would sacrifice the historic association 


five years of service, and of retiring on a some- 
what higher pension at tlic age of sixty-five. 
Now. in the present situation, these colleges 
find themselves left with only a small frac- 
tion of the benefit anticipated, for nobody will 
deny that the service pension was a much 
greater inducement than the age pension. 
And the moat disquieting thing about it is 
that this great foundation in no way inti- 
mates a coiieciousncss of having treated any- 
body unjustly. 

Secaiid, as to the state universities. If the 
service pension be discontinued, has the foun- 
dation anything to oiler to the professor in 
such an inetitiition? Is there a state univer- 
aity in the land whore a professor sixty-five 
years of age with a fifteen-year (and gener- 
ally a thirty-year) record in the institution 
behind him is in danger of losing his posi- 
tion! I think not. On the contrary, my im- 
pression is that the old professors are univer- 
sally held in such respect, and their lives are 
so interwoven with the history of the school, 
that no one thinks of dismissing them in their 
old age. Possibly in some small and poor 
private colleges of the country the condition 
of tho exchequer may make it hard to do 
justice to old professors, hut no state univer- 
sity can afford to deal otherwise than gener- 
ously with such cases. But what will the 
foundation do for them when they reach the 
age of sixty-five! It will “ automatically, 
, and as a matter of right, and not bs a charity,” 
reduce their salaries about fifty per cent. 1 As 
an offset to this, there is the possibility of a 
disability pension, and the probability of a 
pension to the widow of a professor. It 
would take considerable actuarial ability to 
figure out whether the professor and his wife 
are ahead or behind when both sidee are con- 
Bidered. It is easy to see that the foundation 
has virtually made a contribution to the treas- 
ury of the university, but has it on tho whole 
done anything to compensate the professor for 
the privations of a life time of poorly paid 
service, as so generously desired by Mr. Car- 
negie when he made his first gift to &e foun- 
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[The Carnegie Foundation for the Advancement 
of Teaching la of euoh importance for education 
and eoienoc that we ahould be pleaaed to me ail 
aapeote of the aubject thoroughly diacnaaed in thia 
journal. Aa the coinmunicationa hitherto received 
have been critical, we ahould like to have lettere 
emphaaizing the acrvicee of the foundation and 
defending the recent action of the truateea.— Fn.} 

KailLENDEKo’s CHEMISTRT 

To THE Editoe or Science: “The penalty 
of being oracular ia that fashions in oracles 
change.” Thia clipping from a daily paper 
was called to mind by reading Lewie’s recent 
review of Kahlenberg’s excellent text. In thia 
review, one whose experience is slight in 
teaching the first-year student gives us exact 

advice as to what the beginner should be 

Among chemical circles, the first-year course 
stands much as Walker used to describe the 
position of political economy among popular 
sciences. Every man thinks he is capable of 
taking part in a subject of such general in- 
terest. The citadel has been assailed by every 
new fad in chemistry until it is a by-word 
that, compared with mathematics, and the 
classics, chemistry stands out prominently 
characterised by the unsettled conditions of 
its pedagogical method. 

While admitting the greatest appreciation 
of the value of those topics for which Lewis 
argues so ably (as though physical chemistry 
needed to be propagated and popularized) the 
question which is most important and which 
the reviewer does not discuss is the suitability 
of these topic! for first-year students. This 
is, I imagine, clearly answered by the fact 
that by far the larger nuinber of college teach- 
ers, after studying the presentation of these 
topics, are not including them id the first-year 
course. And this is not through ignorance, 
as Lewis implies, but through judgment bom 
of experience with flrs^yoa^ students. The 
chemistry of a “ generation or more ago ” still 
lives and is ready to say to its youngest 
branch that it does not pay to rail at one 
“ who has the age on you.” 

It is unfortunate that the reviewer, because 


he must ride hie hobby and perhaps because 
ho feels that the confidence which be formerly 
had in the ionic hypothesis has been some- 
what weakened by this same Kahlenberg, 
should have forgotten to point out how ex- 
cell^tly each chapter in the text under dia- 

experience has brought him close to a knowl- 
edge of just what the beginner wants to know 
in the way he wants to have it presented — the 
beautifully balanced thoughts, the logical se- 
quence. I have just finished reading the 
chapter on Sulphur. In my opinion, those of 

us who are teachers and are not afraid to in- 

troduce aa much of the ionic hypothesis as 
our pupils need will have already decided with 
the writer that we have here the work of a 
master in the good old art of teaohmg. 

The question of what may and what may 
not moat suitably be provided for the beginner 
should be left for discussion to the section of 
chemical education; but if I may be allowed 
to restate from a recent address at Ann Arbor, 
it is not a question, in the first year, as to 
what we think it would be desirable for all 
students of chemistry to know. It ia rather 
the “ care end feeding of children ” which is 
thrust upon us for discussion. It ia perhaps 
because we do our work so well, concealing the 
difficulties, that the teachers of advanced work 
and the specialist think we can impose any- 
thing upon the students and succeed. 

In conclusion, would it not be better if the 
task of reviewing a work which stands for 
years of enthusiastic interest and successful 
experience among beginners should be given 
to one whose interest, as expressed in the re- 
view, is sympathetic with pedagogical prob- 
lems? Arthoh John Hopkins 

AuhiEST COU.EOE 

BOTANIO*I--EDOOAT10NAI, INFORMATION WANTED 

To THE Editoe of Science: In connection 
with certain important committee work for 
the Botanical Society of America, I need to 
know exactly which universities, colleges and 
technical schools in thia country accept the 
College Entrance Examination Board’s cer- 
tificates for examinations passed upon its one- 
year unit (or course) in botany, counting 
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about one point out of fourteen for admission. 
Jty present data, derived from ofSoial sources, 
here follow, but they are, for sundry reasons, 
incomplete. I wish to request that any reader 
of this note who is connected with a univer- 
sity, college or technical school, will make 
sure whether his institution is correctly repre- 
sented in the lists below, and if not I shall be 
very grateful if he will communicate to me 
the suitable correction. I shall later publish 
a supplementary list, and finally a complete 
one in connection with other related data. 

The following institutions accept the Col- 
lege Entrance Examination Board’s examina- 
tions in botany, and state the fact in their 
ofiioial publications: Bryn Mawt. California, 
Cincinnati, Columbia. Cornell, Dartmouth, 
Harvard (although it can count for only a 
half year), Illinois, Leland Stanford, Ifaine, 
Masssohusetts Institute of Technology, Massa- 
chusetts Agricultural College, Mount Holyoke, 
Nebraska, Northwestern, Ohio, Pennsylvania, 
Soohester, Simmons, Smith, Syracuse, Wash- 
ington (St. Louis), Wellesley, Welle, Ver- 
mont, Woman’s College of Baltimore. Yale 
Scientific School. 

The following institutions, I am assured, 
accept the board’s examinations, although at 
last accounts no mention of the fact had been 
made in their official publications: Chicago, 
Haverford, Kansas, Minnesota, Missouri, 
North Carolina, Oberlin, Wabash, Williams. 

W. F. Ganono 

Nobtdamptox, Mass, 


SCIByTIFIC JOURNALS AND ARTICLES 
The contents of the March issue of the 
Journal of Terretlrial Uaffnetitm and Almot- 
pheric Electrictiy are as follows: “Scientific 
Staff and Crew of the Carnegie at Falmouth, 
England, October, 1909’’ (Frontispiece); 
“ Completion of the First Cruise of the Car- 
negie", “The Present State of Our Knowl- 
edge of Magnetic Materials,’’ A. A. Knowlton; 
“ Beginning and Propagation of the Magnetic 
Disturbance of May 8. 1902. and of Some 
Other Magnetic Storms,” 1. A. Bauer; 
“Analysis of the Magnetic Disturbance of 
•Tanuary 26, 1903, and General Considerations 


Regarding Magnetic Changes,” L. A. Bauer; 
“ The Magnetic Storm of September 35, 1909, 
at de Bilt, near Utrecht, Holland,” G. van 
Dyk; “Discontinuance of the Baldwin Mag- 
netic Observatory and Establishment of the 
Tucson Magnetic Observatory,” R. L. Faria; 
“ Principal Magnetic Storms Recorded at the 
Cheltenham Magnetic Observatory, October- 
December, 1909,” 0. H. Tittmann; “Aurora 
Borealis observed at Beinn Bhreagh, near Bad- 
deck, Nova Scotia, September 31 and October 
18, 1909,” A. G. Bell; “Magnetic and Allied 
Observations in connection with Halley’s 
Comet”; “Hellmann’s Bibliography of Mag- 
netic Charts,” L. A. B.; “Galitain, Arnold, 
The Beginning of an Earthquake Disturb- 
ance.” H. F Reid ; “ The Tenth Edition of 
Muller-Poiillct’s Physics (Vol. IV„ Ft, 1),” 
W. G. Cady. 


SCIENTIFIC BOOKS 

Sttdialion, Ltght and Illumination, A Series 
of Engineering Lectures Delivered at Union 
College. By Chables Proteus Steinmete, 
A.M., Ph.D. Compiled and edited by 
Joseph Le Rot Hatpen, Pp, iii-f305. 
New York, McGraw-Hill Book Company. 
1909. 

This latest book from the pen of Dr. Stein- 
mete constitutes to some extent a departure 
from his previous writings. In it an attempt, 
perhaps the first definite attempt, has been 
made to bring together not only the principal 
' physical facts, but also many of the more im- 
portant physiological facts which pertain to 
the effects of luminous and attendant radia- 
tion. The view-point throughout is that of 
the engineer. The book is the outcome of a 
series of lectures to engineering students. It 
is intended in the author’s words in the pref- 
ace “ not merely as a text-book of illuminating 
engineering, nor as a text-book on the physics 
of light and radiation, but rather as ai; exposi- 
tion, to some extent, from the engineering 
point of view, of that knowledge of light and 
radiation which every educated man should 
possess, the engineer as well as the physician 
or the user of light.” 

With the exception of a few chapters there 
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if so mathenaatioa, and throughout there is 
BTidcnee of a desire to make the book attract- 
ive to the non-technical reader It is Boine- 
what doubtful, however, whether the book will 
appeal to many except atudenta or technical 
men who deeire a brief but comprehenaive 
survey of certain phases of illuminating 
engineering. As a whole Uie book is suggest- 
ive, and alioidd be of distinct value in help- 
ing to correlate the various phenomena of 
physics and physiology on which the scien- 
tific side of illuminating engineering rests. 

It would scarcely seem, however, that a 
text-book for students, or an expoeition for 
the general educated public, should bo the 
proper place to introduce new ideas and terme 
which have not yet been accorded general ac- 
ceptance by scientific writers, and yet the 
present book contains many such innovations. 
Wave-lengths are expressed in micro-centi- 
meters (cm. X M"*) on the ground that there 
are several other systems in use, none of 
which is scientifically accurate (p. 7) accord- 
ing to the C.6.S. system; and .yet several 
pages further on (p 16) a sudden jump is 
made from centimeters to feet. The claseifica- 
tion (p. 20) of “ the total range of known 
radiations ” into “ the electric waves and the 
light waves ” would scarcely seem orthodox or 
clarifying, particularly as the ’‘light” waves 
are made to include even X-rays. 

In Lecture IX. a number of types of pho- 
tometers, some of them quite primitive, are de- 
scribed, and several pages are given to a de- 
scription of a so-called “ luminometer ” which 
employs the old hut sometimes very useful 
method of “reading distances,” whereas no 
mention has been found of one of the moot 
common, and perhaps the most accurate pho- 
tometer in use at the present day for comparing 
lights of approximately the saine color — the 
Lummer-Brodhun photometer in its two 
forma. Even the very familiar Bnneen 
photometer, though mentioned by name, is 
nowhere described. The photometer shown in 
the diagrammatic sketch and described under 
the name “ Bunsen ” on page 170 is in reality 
a simple Bitchie wedge, distinctly different 
from the "grease spot” photometer invented 


by Bunsen, or even the more recently im- 
proved Leesoii disk which is sometimes substi- 
tuted for it. Again (p. 200) it would seem 
that too little weight is given to the accepted 
definition of “illumination” compared with 
the author’s idea of what this term should in- 
dicate. 

lecture III , Physiological Effects of Eadi- 
ation, would seem to the reviewer to be very 
unfortunate in its muunerof presentation. As 
the present knowledge in this field, particu- 
larly in regard to the “ pathological and other 
effects on tlie eye.” is quite restricted, and 
only to a very limited extent satisfactorily es- 
tablished, one is likely to wonder whether the 
many positive statements are correct expres- 
sions of accepted facts or merely speculation. 
Here, particularly, a few references to author- 
itative sources of information would be ap- 
preciated. It is periiaps questionable whether 
the various harmful effects of light on the eye 
can be so readily classified into the two dis- 
tinct groups, “power effects” and “specific 
effects of the shorter waves.” It is quite prob- 
able that a definite large amount of radiant 
energy incident on the eye would be capable 
of producing entirely different results if all 
of the energy were in the infra-red, or if all 
were concentrated in the most luminous por- 
tion of the visible spectrum. We can look at 
an incandeaccut mantle or an incandescent 
filament for a brief period without any pro- 
nounced feeling of pain, but what would the 
result be if all of the radiant energy from 
these sources could be transformed into light, 
even of the longer wave-lengths where the so- 
called “specific effects” presumably do not 
enter? The dazaling glare in such an experi- 
ment, were it practicable, would very prob- 
ably be distinctly painful. In general it is 
necessary to consider the quality in conjunc- 
tion with the quantity, so that the claasiffca- 
tion suggested would scarcely seem justified. 
Moreover, it would seem wise to discriminate 
between those effects which pertain to tlie 
anterior portions of the eye as in the absorp- 
tion of large quantities of ultra-violet radia- 
tion, and those harmful effects which are 
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Lecture T., Temperature Badiation, givea a 
»ery brief rleumd (with a new notation) of 
the laws of temperature radiation. In the 
generality of the statements, however, ac- 
curacy is ofttimea overlooked. It ia not true 
that (p. 74) “Practically all bodies give the 
same temperature radiation, t. e., follow the 
temperature law (I)” (which states that the 
total emissivity is proportional to the fourth 
power of the absolute temperature). For most 
substances investigated the exponent should 
be greater than " 4,” in some caaea (see recent 
investigation by Coblenti, Bureau of Stand- 
ards Bulletin, Vol. 6, p. 339) as large as 6 or 
even 7. Little attention is given to the effect 
of selectivity (though alight mention ia made 
of it) in determining the high efficiencies of 
some Bouroei, such, for example, as the 
osmium lamp. It ia at least questionable 
whether (p. 80) the melting point of osmium 
ia higher than that of tantalum merely be- 
cause it can be operated at a higher efficiency. 
Osmium undoubtedly is distinctly selective. 

On the whole, although the book is extremely 
interesting to the technical reader and is 
quite suggestive, there would appear to be a 
lack of care in gathering together the facta, 
and a somewhat too dogmatic style in pre- 
senting those topics which are still more or 
less in the domain of speculation. The color 
pyrometer described on pp. 89-90 ia appar- 
ently a real instrument, but any attempt to 
reproduce it would soon convince one that no 
mixture of spectrum yellow and spectrum 
blue would give a green that could be matched 
in hue with spectrum green. Numerous amall 
errors, both typographical and factual, could 
be cited, but would scarcely strengthen the 
conclusion that an early revision of the book 
would be most welcome. 

The reviewer desires, however, to express 
his appreciation of the service which this 
book has rendered in coordinating the closely 
related phenomena of physics and physiology 
in their relation to illumination, and in oall- 
ing attention to many vital questions of il- 
lumination which are frequently given too 
little attention in practise (such as those of 
directed and diffused illumination, shadows, 


the effects of sources of high intrinsic bright- 
ness in the held of view, etc.). 

Edw. P. Hydi! 

National Euctbic Lamp Absociatio.v, 
CixvBLANii, Onto 

Die Sdugetieronlogenese in ihrer Bedeutung 

fur die Phylogenie der Wtrhelliere. Von A. 

A. W. Hubbecht. Jena, Gustav Fischer. 

1009. Pp. 247, 186 text figures. 

Most zoologists know that Professor Hu- 
brecht has been an assiduous student of 
mammalian embryology for many years. The 
reviewer well remembers the beautiful prepa- 
rations— probably of Tupaja — exhibited by the 
author at the Oxford meeting of the British 
Association in 1895. 

The appearance of a volume on the subject 
from such experienced hands may be sup- 
posed to be an occurrence of no little interest 
to students and teachers in this province of 
biology. Whether the volume that actually 
comes to us fulfills expectations depends 
largely on what the particular user may feel 
in need of, and what his standpoint may be 
with reference to the more general problems 
involved. 

If one be chiefly desirous of a manual that 
should set forth the main facts of mammalian 
development positively ascertained up to the 
present moment, along with such generaliza- 
tions as a conservative zoologist might recog- 
dize as truly illuminating and not objection- 
ably forced, the book can not be very satis- 
factory, so it would seem. 

If, on the other hand, one would wish to see 
bow strong a case s competent specialist can 
make of a fundamental theory of hie own, 
then the work may be adjudged satiefaotory. 
Whet we have essentially is a case of special 
pleading, as indeed the title permits if it does 
not intend us to infer. Not mammalian on- 
togeny, but such ontogeny in its significance 
for vertebrate phylogeny, is the aim. 

This statement is not intended to give the 
impression that the reader longing for facts 
primarily will find nothing to his purpose. 
Not only the text but the many figures present 
very many facts. Sueh a aummary, for at- 


8, 1810J 


8GIENGE 


ample, as is sriven on page 3, of the chief 
works on the cleavage of mammalian eggs, 
should be highly appreciated by the general 
student. 

There are in all six chapters, as follows: 
I., The First Cell Layers— (A) Of the Mono- 
dolphiG and Didelphic Mammals; (B) Of the 
Omithodelphic Mammals and Sauropsida, and 
(0) Of the Jchthyopeida. II., Farther De- 
velopment of the two Germ-layers of the 
Vertebrate up to the Origin of the Somites. 
The Mammalia, the Amphibia, the Saurop- 
sida and Ornlthodclphia and the Fishes are 
treated. HI., Diplotrophoblast-Serosa (Sub- 
sonal) Membrane, Chorion, Allantois and 
“ Jfabelblase ” in Onto- and Phylogenesis 

IV. , The part taken by the Trophoblast m the 
Nutrition and the Attachment of the Embryo. 

V. , Various Points (Versehiedenes) on Pla- 
oentation. VI., Considerations Touching the 
Phylogeny and the Systematic Divisions of 
the Vertebrata, 

These contents of the chapters will suffice to 
show that as regards embryology proper only 
the very early stages are dealt with Organo- 
genesis does not fall within the scope of the 
work. The undertaking is such, too, that 
vertebrates other than mammals receive large 
attention. Of the 186 figures nearly one 
fourth are not mammalian, the larger number 
of those outsiders being of fishes, amphibians 
and reptiles. 

As to exactly how much weight should be 
attached to Hubreoht’a theory in its various 
ramifications (his trophoblast theory) only a 
student of the vertebrata can tell who is more 
experienced than he, and is far less of a 
special pleader. But any zoologist who is 
moderately well informed first hand in general 
vertebrate morphology and embryology, and 
who has likewise occupied himself in a serious 
way with problems of phylogeny, can readily 
aee that the beat that can be said for the most 
far-reaching oontentiona ia that they may 
VoaMy be true. While it may be legitimate 
for a zoologist to find a measure of satisfac- 
tion in recognizing the various possibilities 
as to what the course, or rather courses, of 
sertehrate evolution may have been, it is well 


never to lose eight of the fact that what ia 
only possibly true is probably not true. 

Ilubrecht baa pointed out facta enough to 
make it possible that his “ vermaotmial stage 
in vertebrate phylogenesis,” figured on page 
22 and again on page 228, was a reality in 
some remotely past time. But dozens of other 
facts which he has not alluded to make it 
probable, to the reviewer’s mind at least, that 
no such ancestral stage ever did exist. 

Such a hypothetical creature would be 
harmless, indeed might have a certain useful- 
ness, could it be presented merely as one 
among numerous possibilitioi,, for if so pre- 
sented it would not be chargeable, as it is 
almost sure to be when claiming exclusive 
rights, with distorting the facts upon which 
its existence depends; and it, along with its 
alternatives, might then help the mind to 
grasp the general truth that the actual aui- 
mals dealt with have arisen by a natural, that 
is, an evolutionary process. 

La Jolla, Cal. Wm. E. Eittes 

THE SlLEEX-UAmKO ONES 
WiiAT “Black Beauty” did for horses 
President Jordan’s “ Story of Matka ought 
to do for the unfriended fur-seals of the 
Bormg Sea. The ruthless slaughter of these 
seals which will end, if not soon interrupted, 
in their certain extinction, ia a hideous pres- 
ent-day world crime of which three great 
powers are openly guilty. In 1880 two and a 
half million fur-seals lived in Baring Sea. 
In this year 1910 of enlightened oivilization, 
scientific knowledge and Christian sweetness 
and light there are still by good fortuna alive 
150,000 of these beautiful, silken-haired, soft- 
eyed creatures of nature’s choicest making. 
The others have been slaughtered as mothers 
or starved as children by the refined methods 
of diplomacy cultivated by Great Britain, 
Japan and the United States. 

Dr. Jordan wrote the “ Story of Matka ” on 
the very roeb where Matka lived, with Matka 
the mother seal and Eotik, the baby seal and 
Atkgh, the grandfather and Eichkao, the bine 
‘"The Story of Matka,” by David Starr Jordan. 
San Francisco, Whltaker-ay-Wiggin Co„ 1810. 
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fox that “ chn-n-g, clin-n-g-ed like a Beared 
butz-Baw,” and wise old Eparka, the aea-par- 
rot, all under his keen e^ee. He waa there as 
the special correspondent of the great news- 
paper “ Beneficent Science ” which is pub- 
lished for the amusing, informing and guiding 
of all the men and women of the world. But 
the story moved no man nor woman; that is 
moved none to action. Or rather it did not 
move the needed many to compel the action 
that is necessary if the few Matkas and Kotiks 
that are left are not to be the last of their 
kind. 

So now the story is reprinted in such form 
that it is to be offered to the children of the 
land to see if perhaps they may not feel more 
and do more than their fathers. It is a well- 
illustrated, simply told true tale, at once 
charming and pathetic, fascinating in its reve- 
lation of the wonderful ways of a child-bear- 
ing and child-teaching wild animal of the 
mist-wrapped islands of tlie north, appealing 
to every chord of sympathy and rousing to 
every instinct of antagonism for brutal 
cruelty. V. L. K. 

Lahoratory Manual of Fmi Year Science for 

Secondary SchooU, By Russell and Kellt. 

New York, Henry Holt & Co. 1909. Pp. 

163. 

This book gives the first printed account of 
the rather famous Springfield course in gen- 
eral science introduced five years ago by Dr. 
Thomas M. Balliet and Wm. Orr. then re- 
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the knowledge real. The lecture by the 
teacher, and the investigation by the pupils 
of matters to be found outside of the school, 
are the most effective features of the course. 

The course is required of all first-year high- 
school students (those who have visited the 
school know that it would be easier to require 
tlian to prevent their taking it). 

The course is fiexible and changes from year 
to year and is. after all, a " method of in- 
eiruciion" rather than a “course of study." 
Such topics arc treated as the following; 

Reading of gas meters, water meters, elec- 
tric meters, reading of water pressure and 
steam pressure gauges, water tests, charcoal 
filters, litmus tests, removal of stains, coal tar 
dyes, food tests, heating and ventilation, uses 
of the electric magnet, constellations, standard 
time, weather reports, candle power of light, 
cost of lights, germination of seeds, leaves, 
mould, building stones, ores. 

John F. WooDHril 

Columbia ruivEXsiTT 


BPBCIAL ARTIOIEB 
pulsations in SCyPHOMEPUB* DEPRIVED OT 
THEIR MAHOINAl ORGANS 

While working at the Harpswell Labora- 
tory, I found that the two Scyphosoa so com- 
mon on the coast of Maine, Aurelta flavidula 
and Cyanea arohea, responded differently to 
operations on the marginal organs. The 
European species of those two genera have 
been studied by Eiraer and Romanes, with re- 
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jelly-fishee as he has in hie other writings, and 
it ie not a matter of surprise that he should be 
quoted' as saying that the forms with which 
he worked became paralyzed, when the mar- 
ginal organs were exeiseil, when one reads’ 
that he found “ in all the species I have come 
across that ezoision of the margins of the 
umbrellas pruducos an effect analogous to tliat 
which is produced by excision of the margms 
of the Hydroiuedusse ” where such an opera- 
tion results in the total paralysis of the bell. 
However, when one reads farther, he says, with 
much verbosity, that 

There is an important diftereiice, however, be- 
of the operation on the umbrellas (of the Scypho- 

as it is on swimming bells (of hydrumedusK), 
Tliat is to say, aithough in the majority of experi- 
ments such mutilation of umbrellas is followed 
by immediate paralysis, this is not invariably the 

Romanes found that Aurtlia aurita showed 
“ instantaneous and complete paralysis of the 
gonocalyx’' on excision of the marginal or- 
gans, while Cyanea capittata was less marked 
in this respect.' Eimer's observations were 
practically the reverse of this. 

There can be no question that Romanes was 
entirely correct in his observations, for he re- 
peated them during eeversl summers, specifi- 
cally examining the point in question in the 
light of Eimer’s work. It is fair to assume, 
too, that Eimer made no mistake. Hence, it 
seems that Aurelia aunta reacted differently 
on Cromarty Firth, Scotland, from what it did 
in the Korth Sea with respect to the matter at 
issue. Romanes probably used a different 
ipeciee of Cyanea (Cyanea eapillala) from 
Eimer’s form (which was probably Cyanea 
hmarMi) and I have used a third species, 

'For instance, Parker in lus Popular Botmee 
Monthly articlaa on the nervoui system makes 
•uoh a statement and while giving no refeninces. 


Cyanea arciica, which seems to be recognized 
by syatematists as a good species. My species 
of Aurelia, Aurelia Havidula, is recognized by 
some as distinct from Aurelia aurita, but both 
Louis and Alexander Agassiz did not so re- 

From my observations, Aurelia flavidula 
very rarely is paralyzed completely and, in- 
deed, I have but an impression that I have 
seen Aurelio absolutely quiescent after the 
marginal organs have been removed. Unfor- 
tunately, I did not examine the question crit- 
ically until last year and my previous obser- 
vations were not recorded. During the past 
year, however, I found no specimen which did 
not regain pulsation after a longer or shorter 
period after the marginal organs were re- 
moved The case of Cyanea is directly the re- 
verse, for this form becomes totally paralyzed 
when the organs are removed. Reforenoe to 
the statements from Eimer and Romanes, 
given above will make it clear how these ob- 
servations correspond to theirs. They agree 
closely with those of the former and are totally 
at variance with those of the latter. 

Tlic matter is of imiiortaiicp from tlie point 
of view of the iihysiologist who wishes to use 
some primitive form of oontruetile substance 
with which to e.xponment and those observa- 
tions are especially directed to them. Cyanea 
ardica will remain ijuiescont after the mar- 
ginal organa are removed and respond only to 
meehaniciil. chemical and other external stim- 
uli supplied by the operator. In fact. Cyanea 
rivals the classic Cassiopea for experimental 
work. Dactylomelra reacts like Aurelia fiavi- 
dula Max Moasa 

New Voag, 

March H, 1910 

TBE 80CIETY OF AliBRWiK BACTSRl- 
OLOaiSTB 

Thi eleventh annual meetiug of the Society of 
American Bacteriologiste took place on December 
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g6tii$ Ok0n>a^«>M »» ths Immuns Body: J. J. 
KtlCtiniN, Hetlth Department, Waahiogton, 
])b CL { President’e addreia. ) 


eting one maimer as for sputum, then oentrifugalieed and 
haa yet examined. This method is alio well adapted for 
the examination of feces. The main advantage ia 
ij,.- J. J. ““ 

iihiogton, ^ Production of A.gglutinaHng Sera for 
Diagnoetio Purposes: J. J. Kintouk, Health 


le address deliTered below Deportment, Wimhlngton, D. C. 
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Uboratory the following conclusion, are drawn: out and thoroughly i 

1. That in glycerine broth, B. mdlm Ut# and for diagnoaing th^ dot 

retain their virulence for at least two months, j-*, Utefnlneu of Ct 
even when kept at body temperature. of Biochomiml Pn 

2. That a culture of B. nalki may b« virulant Agricultural College. 
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Our itudy of the bod; eelU in the tepantor this infeeted soil enters the pluta tlirough creeks 

^■e hes led to the following conoluslons: in the epidermis which ere caused by freezing. 

1. Polymorphonuclear leucocytes of the neuro- Brief characteriration • The causal organiera is 
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THE OBEMWAL INDUSTBIEB OF AUERICA ' 

The topic which you have done me the 
honor to invite me to address you upon ap- 
pears on first consideration quite specific, 
but investigation shows that this is not 
quite the case. Thus we find the popular 
idea of a chemical industry to be one pro- 
ducing acids, alkalies, salts, explosives, 
fertilizers, dyestuffs and extracts, pig- 
ments, distillation products and elemen- 
tary substances like bromine, phosphorus, 
sodium and others, and the officials of the 
U. S. Census Bureau in 1880, in fixmg a 
classification, styled in the various censuses 
“chemical production” or “chemicals and 
allied products,” adopted this popular 
view. 

In discussing this, I have said 

A reason for the variation m the mdiutriea 
included at the different censuses is found m the 
very general and indeBnite title used, for in the 
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undergo no chemioiil change during the prooeoe of 
oompounding the mixtures. It thus became neces- 
sary to decide arbitrariiy upon the industnes to 
be included. Those so included at the census of 
190.5 may be divided into tbe following cbueeB- 
sulphuric, nitric, mixed and other acids; sodae; 
potashes; alums, coal tar products; cyanides, 
wood distillation; fertilisers; bleaching materials; 
chemicals produced by the aid of electricity; dye- 
stuffs; tanning materials; paints and varnishes; 
explosives; plastics; essential oils; compressed 
and liquelled gases; line chemicals; general 

These were consequently divided into 
nineteen different classes which were given 
separate treatment. The combined statis- 
tics for these classes for the censuses of 
1900 and 1905 are set forth in the follow- 
ing table, the statistics of these two censuses 
only being compared because they alone 
dealt with the same materials: 


ter was improved and possibly indicates 
that a better class of labor was employed, 
and, since the percentage increase in the 
number of salaried ofSoials for these estab- 
lishments was 29.6, while the percentage 
increase in salaries was but 32.4 it is ob- 
vious that the wage earners fared, on the 
whole, better than the salaried officials 
A wholesome feature to be observed is 
that while the increase in the number of 
men employed was 12,104, the increase in 
the number of women employed was but 
413, while there was a decrease of over 
10 per cent, in the number of children 
employed. I speak of this condition as a 
wholesome one because, outside of the 
clerical and perhaps analytical work, the 
duties to be performed in these establish- 
ments is essentially man's work. 


TABU I. OHEKIOALS AHD AIAJED PEODUCTS 0» THl OSITSD BTATIB, 1900 AND 1006 




'TaSKTr*” 

ToUIWk* 


PtoduoU 

2232,169,216 

202,606,076 

79,668,140 

1906 

1900 j 

Per cent of increue | 

' 1,786 

1,691 

96 

6.6 

69,198 

1 46,700 

12,498 

26.8 

229,616.863 

21,788,336 

7,782,628 

2170,400,630 

124,018,044 

62,332,636 


From Table I. it is observed that there 
was an increase in every item enumerated, 
hut that not only was the actual increase 
in the number of establishments less than 
that of any other item, as was to be ex- 
pected, but that the percentage increase 
was less. This indicates that the growth 
of these industries was rather by increased 
production of existing establishments than 
by the creation of new ones. In fact, in a 
more detaded analysis it was found that in 
some industries the number of establish- 
ments had actually decreased, though each 
of the other items, as enumerated in Table 
I., showed an increase. 

The greater percentage increase in wages 
over that of the percentage increase in 
wage earners shows that the lot of the lat- 


The greater percentage increase in the 
cost of materials used as compared with 
.the percentage increase in the value of the 
products shows the growing necessity of 
intelligent and careful management and 
skillful workmanship to prevent waste and 
to increase yields, This is emphasized by 
examination of the additional item of mis- 
cellaneous expenses which, while less in the 
total than any of the values given in Table 
L, showed an increase of 77.2 per cent. 

As indicated, the census classification of 
“Chemicals and Allied Products” which 
gave the data just discussed is a purely 
empirical one, and it deals with but a very 
few of the true chemical manufactures of 
the United States. It is not possible to 
derive from the returns, of the various 
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industries as taken, the data for an exact 
scientific classification such as has been 
referred to above. Yet, in order to arrive 
at a better conception of the application of 
chemistry in manufacturing industries and 
its magnitude, we may follow snch a 
scheme of classification as that employed in 
many chemical technologies, though here 
again we meet with the difficulties common 
to classification and we are compelled to 
include in our data some of the products 
of purely physical processes, either because 
these processes are operated collaterally 
with, or related to, the predominating 
chemical processes, or else because the 
products are closely associated with the 
chemical products. In assembling this 
data it should be said that in order to com- 
pare the data of the different epochs one 
must first eliminate from the data of 1900 
the returns for neighborhood industries, 
for the census of 1905 was a factory census 
considering only the results of manufacture 
as carried out in factories, and not solely 
for consumption at the point where manu- 
factured as is generally the case with 
neighborhood industries. The results of 
this treatment are set forth in Table II. 


than is set forth in Table I. The increase 
is easily accounted for by noting that items 
such as soap, with a product valued at over 
$68,000,000; glass over $79,000,000; illu- 
minating gas over $125,000,000; dairy 
products over $168,000,000; refined pe- 
troleum over $175,000,000 , paper and 
wood pulp over $188,000,000; bread and 
other bakery products over $269,000,000 ; 
sugar and molasses over $277,000,000; 
vinous, matt and distilled liquors over 
$340,000,000 , smelting and refining of cop- 
per, lead and zinc over $461,000,000; iron 
and steel over $905,000,000, and many 
other items have been added to those em- 
braced in Table I. 

The simple enumeration of these items 
indicates how incomplete the statistics 
usually presented as those of the chemical 
industries are and how insufficient the 
popular conception of the chemical in- 
dustries is. Yet even the data of Table II. 
does not present the case in full since all 
agricultural products, amounting in value 
in 1900 to $4,717,069,973 are really the 
results of chemical processes and are there- 
fore the products of chemical industries 
although not factory products. 
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$ 67«,«3S,257 
2,»»3,660,817 
4,716,490,371 


33,667 
943,166 
t 438,404,062 
2,215,162,767 
3,62 8,641,476 


490,776 
f 176,227,726 
924,673,773 


Table II., imperfect though it be both 
in the industries it includes and in those it 
omits, gives a better conception of the 
actual magnitude of the industries in which 
chemical transformations play a part, and 
which are therefore really chemical indus- 
tries, than Table I. does, and in so doing 
it shows the value of the products for 1905 
alone to be nearly seventeen-fold greater 


As with Table I. so with Table II., the 
deductions are more readily drawn by 
observation of the increase and percentages 
of increase for each item at the various 
epochs. These have, therefore, been ascer- 
tained and are set forth in Table III. 

Considering now the data of Table II. 
and more particularly the increases and 
percentages of increase set forth for each 
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epoch in Table III., while keeping firmly 
in mind the fact that we are here dealing 
with two ten-year perioda and one five-year 
period, it ia again to he. noted that both the 
actual and percentage increaaea in the 
number of eatabliahmenta are the amalleat 
of all the varioua increaaea set forth and 
that increase for this item for the 1900- 
05 period is not only actually leas than 
for 1890-1900 and 1880-90, as should be 
expected, but is proportionately lees, thus 
emphasizing what has been deduced from 
Table 1. as to the increased production of 
existing establishments. 

Likewise the consideration of the data 
for this larger number of industries ex- 
tending over a greater length of time shows 
that not only is the percentage increase in 
wages nearly as great at the census of 1905 
as those for cost of materials and greater 
than the value of products, but that, while 
the proportionate increase in the number 
of wage earners for the 1900-05 period is 
less than that of 1890-1900, the propor- 
tionate gain in wages is greater. In fact, 
all statistics point to markedly improved 
conditions for the wage earner in the chem- 
ical industries, and to his increased par- 
ticipation in the income from the enter- 
prise. This fact is one to be reckoned on 
by the chemical engineer in making up his 
estimate for the cost of a projected enter- 
prise which it is proposed to install. 

The statistics of Tables II. and III., on 
the other hand, do not so markedly support 
the deductions drawn from Table I. as to 
the increase in cost of matori^la used when 


compared with the inerease in the value of 
the products in 1900-05. However, when 
we consider the larger items included in 
these later statistics, .such as iron and steel, 
smelting and refining of copper, lead and 
zinc, and others, we may each of ns recall 
a variety of labor-saving deviees which 
have been invented and introduced for 
cheapening the cost of production end 
handling of the raw materials of these in- 
dustnes, and that the inventions have in- 
creased in number and perfection with the 
growth in magnitude of these industries. 

An increase in cost of materials is in 
conformity with the long-recognized nat- 
ural law of supply and demand. A modi- 
fication of this law through which labor 
may get its fair share of increase and 
capital may get its fair share of increase 
while the actual cost may not proportion- 
. ately be increased has been brought about 
in recent times through the increase in the 
magnitude of the unit of demand, or in 
other terms, the quantity handled. As 
stated, thig has {0 an extent been rendered 
possible by the introduction of labor-saving 
machinery, much of which has been in- 
vented in this country. 

But in my opinion, and if I read aright 
the reports of foreign commentators on our 
chemical industries, in their opinions, the 
chief modification in the operation of this 
law has been made in this country through 
the development of “team work,” though 
the writers style it organization or syatem- 

Entering on my fortieth consecutive year 
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of college teaching, I might, from what has 
been so persistently dinned into my ears, 
have been led to believe that “team work” 
originated in the minds of the college 
youths who flock to Franklin Field or to 
the Harvard Stadium. Sitting on the 
bleachers with practical politicians and 
presidents, I might be led to suppo.se that 
“team work” was an invention of the pro- 
fessional alhletc. Ar a fact the idea of 
“team work” is a very old one and mili- 
tary in its essence and original application. 
It is embodied in our national motto. It 
is coiiimenioratod in the “Charge of the 
Light Brigade ” But this older practise, 
while greatly promoting efficiency, de- 
manded such unreasoning subordination 
that the private soldier was properly looked 
upon as but “food for powder.” and when 
this system was introduced into the factory 
the operator became but “a cog in the 
machine.” 

The modification in this plan of “team 
work” which has been developed to such 
advantage in the industrial plants of this 
country has come through a recognition of 
the great value of individuality and the 
necessity for its preservation and develop- 
ment, and it has heeii demonstrated that 
the higher the intelligence of the individ- 
uals who merge their entities with that of 
their fellows in a common purpose, and the 
more complete Iheir comprehension of the 
means used and the end sought, the more 
successful is the result whether ganged by 
the quality, or the quantity, or the cost of 
the output. I am happy to say that the 
chemist has destroyed the older military 
idea, even in the army, for by hia invention 
of high-powered smokeless powder he has 
compelled armies to fight in open order so 
that each individual must exercise his own 
powers in attack and defense, and be 
trained to take the initiative in case of 


Naturally the application of labor-saving 
machinery and of “team work” is most 
readily made and yields most efficient re- 
sults in the production, transportation and 
handling of the raw materials of our larger 
industries, and it is in these that we find 
the smaller proportionate increase in the 
cost of materials. 

American industries, in which llie chem- 
ical industries are included, have signalized 
themselves by the introduction of stand- 
ards, by the introduction of mtorclmrige- 
able parts into racolianisms, by the wide 
application of labor-saving machinery and 
by the use of “team work. ” Yet notwith- 
standing the vast resources of this country, 
their case of access, and the cheapening, 
by methods such as described, of many of 
costs of production, the cost of “living,” 
not only liere but throughout the civilized 
world, ha-s steadily increased, and I at- 
tribute this largely to the work of the 
chemist. 

At St. Louis, in 1904, I said : 

Technical chcmiatry, then, invades the domains 
of economics, of politics and of diplomacy A 

politics is found in the settlement of Iho silvor 
iiueslion. Oold is a most widely diltused metal. 

Ilia IT S Mint at Philadelphia that it the gold 
in the clay of the bricks ot whicli the buildings 
of the Quaker City are built could be brought to 
tho aurfacc, the fronts would all be gilded. In 
the past our processes for the isolation o( tins 
metal have been ao costly that only the richer 
ores would bear treatment. Tairge bodiea of low- 
grade ores which have been discovered and moun- 
tains ot tailmga carrying values were looked upon 
aa worthless, while enormous quantities of copper, 
lead and other metals containing gold were sent 
into tho market to be devoted to common uses, 
becauae the cost of separation was greater than 
tho value of the Kparated products. Eight years 
ago, when the " silver question " was made the 
national iaaue, while the orators were declaiming 
from the stump, the ehemists were quietly work- 
ing at the problem in their laboratories end fac- 
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ores wa« combined with the eleotrolytio lelning 
of the product, «o that even traoea of gold were 
economicaiiy recovered, while the cyanide prooeases, 
such aa the MacArthur-Forreat, the Siemena- 
Haleke, the Pelatan-Clerici and othera for the 
eitraction and recovery of gold from low-grade 
ores and tailinge, were succeeafully worked out 
and put into practical operation to auoh effect that 
by the cyanide proceaaee alone gold to the value of 
$7,917,126 was recovered in the United Statea in 

out the whole world by all methode in any one 
year up to IflOl, and probably up to 1701 The 
data for other purpoaca are not at hand for 1902, 
but the returns for 1900 show that gold to the 
value of $88,685,218 waa recovered in the treat- 
ment of lead and copper orea in the United Btotea, 
of which $66,686,971 worth waa recovered in re- 
fining. It has but recently been publicly pro- 
claimed in this city of St. Iiouia, that the “ silver 
quoation ” is settled, and it is settled, but it was 
settled largely through the efforts of the technical 
chemist and metallurgist 

With the improvements in methods and 
diminution in cost of extraction the Pacto- 
lean stream has continued to flow in stead- 
ily increasing volume* until the flood of 
gold has become so great that its purchas- 
ing power has become markedly reduced, 
and costa, measured in terms of gold, have 
become markedly greater. With this con- 
dition well determined the chemist has 
again stepped in to increase the cost of liv- 
ing by requiring the application of costly 
methods of inspection of food, drugs and 
other articles of consumption ; by demand- 
ing the elimination of preservatives which 
permitted the abundance of the harvest 
being kept til! time of need ; or the plethora 
of one locality being sent to the land smit- 
ten with leanness; by insisting on the in- 



troduction of expensive sanitary arrange- 
ments Pure food laws are the vogue, and 
all the other needs of man are becoming 
the subject of special legislation, some 
wise, but much otherwise. It would prove 
an interesting exhibit if a statistician were 
to assemble the actual costs in the adminis- 
tration and execution of these laws in this 
country alone during the past five years. 

I speak with earnestness because I have 
repeatedly been a participant in these 
movements, and am even now engaged in 
an analogous humanitarian enterprise, and 
I know that a certain result of all such en- 
deavors to improve the iot of man is to put 
the community to an increased expense. 

Haring confessed myself, and having 
found my profession guilty, as charged, I 
now assert that a chief duty of our profes- 
sion 18 to determine methods by which the 
income may be increased or the costs of 
living in the land decreased, or preferably 
both, and I urge as a first measure the 
advocacy of the policy of preventing any 
material from leaving the country nntil it 
has passed through all processes of manu- 
factures of which it is capable. The mean- 
ing of this is evident on inspection of the 
exports of domestic merchandise prepared 
• by the U. S. Bureau of Statistics, where we 
find that in 1008 over 885 million dollars 
worth, or 48.19 per cent., of the total ex- 
ports consisted of cotton, breadstuffs, meat 
and dairy products, and coal, much of 
which had not undergone any degree of 
manufacture whatever. All this food 
should have been elaborated in this country 
into brain and brawn, and the coal made 
to yield its energy, and these should have 
been expended here in manufacture. We 
should further have put into manufactured 
form the raw materials of other lands. 

Inspecting, on the other hand, the table 
of imports of merchandise prepared by the 
U. S. Bureau of Statistics, we find in 1908 
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but a little over 210 million dollars’ worth, 
or 17,87 per cent., ol onr imports consisted 
specifically of unmanufactured materials, 
such as silk, hides and skins, India rubber 
and gutta percha, wool, cotton, copper, 
lead and iron ores, and bristles, which 
would properly go into manufactures here. 

We sit buck glorying in our country. 
Its wide extent. Its rich resources. Its 
teeming millions of independent and self- 
respecting people. And yet after our fleet 
has eircuninnvigated the globe we continue 
to sacrifice the fertility of onr soils to the 
support of older civilizations and remain 
content, while ranging ourselves with those 
nations that live solely on their primary re- 
sources, since the “balance of trade” is in 
our favor. But we as chemists know that 
this condition can not last. We know that 
the average fertility of our soil has been 
growing steadily less and that only by fol- 
lowing sound scientific practise can tbe 
fertility of the impoverished soil he re- 
stored. 

The utilization of the soil as a chemical 
factory is but one of the problems with 
which tbe chemist has to deal. That which 
appeals most nearly to us as chemical engi- 

magnitude in the table of imiKirls of mer- 
chandise and which has held this second 
place for years, namely, “chemicals, drugs 
and dyes,” for this category embraces those 
substances commonly known as chemicals, 
or the products of the “black art.” In 
1908, we imported 73,237,033 dollars worth 
of this class of materiab! or 6.13 per cent, 
of our total imports. While 'we exported 
but 20,873,155 dollars worth, or 1.14 per 
cent, of our total exports. There was, there- 
fore, a balance of $52,363,878 against us 
in this item in which the chemical engineers 
of this country are most nearly concerned. 
It is true that among these imports are up- 
wards of $15,000,000 worth of crude drugs 


and dyewoods, and (luantities of other 
crude material, but there are many mil- 
lion dollars worth of substances included 
here that should have been manufactured 
in this country. Attention need only to be 
called to the acids imported to a value of 
over $1,300,000 to emiihasize tins fact, for 
while we are seeking an outlet for our saw- 
dust, we find in this list nearly 9,000,000 
pounds of oxalic acid. Or attention might 
he called to the more than $7,000,000 worth 
of eoal tar products and preparations, not 
medicinal. Had this been aecnmplished 
there ui little doubt that our exports of 
such substances would also have been large. 
And what is true of the industries com- 
monly called chemical would ei|ually apply 
to those larger chemical industries not in- 
cluded m the eumuion category 
Another policy we should follow is the 
promotion of chemical manufactures 
throughout a larger portion of our great 
territory. For tlii,s purpose 1 have pre- 
pared Table VI., showing by states the lo- 
cations of each of the 1,786 cstnblislirnents 

TtBlX VI SOMBER or ACTllE ESTABLISHMENTS 
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reported for chemicals and allied products 
at the census of 1905, and I find that seven 
states or territories, viz., Arkansas, Idaho, 
Montana, New Mexico, North Dakota, 
South Dakota and Utah did not at that 
time possess a single establishment de- 
voted to any of the large number of indus- 
tries embraced in chemicals and allied 
products. Oklahoma, New Hampshire and 
Wyoming each possessed but one, and the 
District of Columbia. Nebraska, Nevada, 
Oregon, Texas and Vermont each less than 
five. 

In order to bring this matter of the dis- 
tribution of the industries manufacturing 
chemicals and allied products more clearly 
to your attention 1 have, through the 
courtesy of the director of the bureau of 
the census, had prepared a map of the 
United States showing the location of the 
establishments, both principal and sub- 
sidiary, manufacturing sulphuric acid, 
those moiling explosives, and those engaged 
in wood distillation, each being a typical 
industry, and the sulphuric acid industry 
being generally accepted as of fundamental 
importance. 

■proin this chart it appears that 13 states 
and territories, being the seven already 
named (Arkansas, Idaho, Montana, New 
Mexico, North Dakota, South Dakota, 
Utah) with Iowa, Nebraska, New Hamp- 
shire, Nevada, Oregon and Wyoming, con- 
taining 7,C48,(X)0 out of the 76,303,387 in- 
habitants of the continental United States 
in 1905, or over 10 per cent, of the whole, 
did not possess a single establishment de- 
voted to any one of these industries. 

Considering sulphuric acid only, which 
is so important an industry that it has fre- 
quently been referred to as an index of the 
state of civilization of a people, we find that 
23 states and territories, namely, the 13 
just enumerated, together with Delaware, 
District of Columbia, Kentucky, Maine, 


Minnesota, Missouri, Oklahoma, Washing- 
ton and West Virginia containing 19,562,- 
200 population, or 25.6 per cent, of the 
total did not possess a single sulphuric 
acid plant within their borders. 

Turning now to the east, we find that 11 
out of the 13 original colonics, viz., Con- 
necticut, Georgia, Maryland, Massachu- 
setts, New Jersey, New York, North Caro- 
lina, Pennsylvania, Khode Island, South 
Carolina and Virginia, cotifained 30,695,- 
000 population, or 40.2 jier cent, of the 
total, and 100 sulphuric acid factories, or 
67.1 per cent, of the total number existing 
in the country Anal.vsis of the statistics 
of the separate stales shows that the num- 
ber of these estalihshments (hies not follow 
the populstioii, Georgia, fur instance, with 
about one fourth the population of New 
York, having twice the number of sul- 
phuric acid factories that New York had. 

I am aware that the number of estab- 
lishments in an industry is an unsafe 
criterion as to the magnitude or importance 
of that industry, but this feature has been 
chosen ns lending itself most easily to 
graphic demonstration. I have therefore 
assembled, by geographic divisions, in 
Table VII., data for the quantity of sul- 
phuric acid produced, and we find that in- 
sbection of this leads to much the same 
result as to that which was drawn from the 
consideration of the distribution of the es- 
tablishments. 
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All investigations show that there is an 
enormous extent of fairly well populated 
area in this country yet awaiting develop- 
ment by the chemical engineer, and I com- 
mend this field of service to your attention. 

As a field in which costs may be dimin- 
ished, attention may be called to the saving 
of waste. So much has been said on this 
subject that I hesitate to dwell upon it lest 
I weary you. But I venture to suggest that 
one remedy for waste, which has not been 
so markedly dwelt upon as it deserves, is 
by a change in location, and I take as an 
example of this the gas industry. 

I have long looked upon our present 
custom of transporting coal long distances 
to be converted into gas as uneconomic, for 
a not inconsiderable quantity of coal is 
burned to provide the energy with which 
to haul this coal. Not only that but, since 
the gas constitutes but a very small per- 
centage by weight of the coal, there is a 
considerable waste in hauling the coke, with 
its ash, and the by-products. Further, to 
provide for emergencies, large stocks of 
coal must be accumulated in advance at 
the gas works, and as coal, particularly gas 
coal, begins to deteriorate as soon as it is 
removed from the mine, there is a very con- 
siderable loss going on all the time from 
this cause. Further, as the by-products or 
residuals are now purchased in the cnide 
state in relatively small quantities at the 
different gas works, a large part of their 
value is consumed in collecting and trans- 
porting them to central refineries. 

By producing the gas at the mine and 
shipping it by pipe line the cost of haulage 
on the coke, with its ash, and crude by- 
products, is saved. The wastage of coal by 
weathering is saved. The coat of collection 
and transportation of the crude residuals 
is saved. Such coke as is not needed for 
industrial purposes can be converted in 
producers into gas which, by means of in- 


ternal combustion engines, can be used in 
generating electricity tor distribution, and 
the ash from this coal can be put into the 
mine for use as a filler in place of coal. 

It is evident that gas can, under these 
circumstances, be made and delivered at a 
much less cost than is the case at present, 
though it may be necessary after long 
travel to enrich it near the point of con- 
sumption. Furthermore, the valuable areas 
now occupied by gas plants in our cities 
can be given up to more eonccntrated in- 
dustries and cheap country lands be substi- 
tuted for them. 

1 venture further to suggest that fre- 
quently an urgent reason for saving waste 
is to suppress s nuisance, for I do not 
hesitate to assert that the. existence of a 
public nuisance is evidence of the existence 
of an economic waste. 

Almost at the outset of my professional 
life, in 1872, I became involved in the 
famous Miller’s River Nuisance ease and 
it fell to my lot to examine, on behalf of 
the citizens of Cambridge, Mass , the large 
slaughtering houses which were believed to 
be the cause of the nuisance, and to study 
the operations going on within them. The 
conditions were very complex and there 
were a variety of causes which led to the 
creation and maintenance of this most hor- 
rible and moat extensive nuisance, but 
among oUier causes I found that the 
slaughtering houses had permitted much 
valuable blood and offal to escape into the 
stream and that at that time one establish- 
ment alone was pouring into the river, in 
tlie water in which it had steamed its hogs, 
over five tons of gelatinous matter per 
week, and this was done in ignorance of 
the existence of this matter in the tank 

What I have found to be true regarding 
matter, 1 have also found to be true as 
regards energy, and I cite as an example 
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the nuisance of "cannonading” in blas^ 
ing, which is proof in itself of the use of 
unneoessarily excessive charges of ex- 
plosives. 

But in urging the abating of a nuisance 
or advising the saving of waste or the con- 
serving of resources, we should not fail to 
point out that it can usually he accom- 
plished only with added expense, and that 
a profit can rarely be realized unless the 
operations are earned out on a quite con- 
siderable scale. In fact, it seems to be an 
economic law that only the rich can really 
save; that "to him that hath shall be 
given”; for the poor must pay the price 
of much subdivision and the consequent 
cost of much handling and a multiplicily 
of containers. 

In fact, we should make it plain that the 
advocacy of the saving of waste in matm- 
facture and of conserving our resources 
necessarily implies the use of great aggre- 
gations of capital and the carrj'ing on of 
large scale operations under a single man- 
agement. It means the application of 
methods such as have been applied with 
great success in the manufacture of hog 
products or in the refining of petroleum. 
In dealing with coke at the census of 1905, 
I found that of the 37,376,251 tons of coal 
eoki'd in the United States in that census 
year, only 3,317,585 tons, or 8.9 per cent., 
were coked m by-product ovens, and I 
estimated from the yields and values of 
the by-products which were recovered that 
had all the coal been coked in by-product 
ovens there was a possible saving of $37,- 
492,136.“ This is an enormous amount to 
save in a single industry in a single year, 
and if the saving could he made an accom- 
plished fact it would go far toward wiping 
out that humihating account against us in 
our imports of "chemiMls, drugs and 

• Ball. 66, U 8. Cmirub of Mamifacturta, 1006, 
p. 18. 


dyes.” But I have never failed to recog- 
nize the fact that this could only be accom- 
plished by those controlling large capital, 
and that it meant the “killing off” of a 
large number of minor establishments, and 
I have further recognized the fact that the 
apparent savings set forth could not be 
realized until the charges against the more 
costly plant had been satisfied, nor until 
the market had been so readjusted that it 
could absorb this greatly increased output 
of by-prodnets. 

As au example of the commercial advan- 
tage resulting from the abating of a nui- 
sance, I cite the instance of Diicktown, 
Tenn , whose smelters have for ileeades 
been notorioiw offenders, I will not repeat 
to you the details by which their devasta- 
ting sulphurous fumes have been converted 
into valuable merchandise, since they have 
been so well set forth in current literature, 
but will simply note that, by report, this 
saving has resulted in the suspension of a 
number of the sulphurie-acid works in the 
contiguous region, and I am ready to be- 
lieve this report to be true, for I look upon 
this result as a natural con.sequence of the 
operation of a wholesome law in economies. 

However, all of the endeavors avail but 
little so long as we remain a dependent 
nation, which the quantity of manufac- 
tured "chemicals, drugs and dyes” im- 
ported by us indicates that wc arc, and 
especially while we import over seven 
million dollars’ worl;h of coal-tar products 
and nearly two million dollars’ worth of 
ammonium sulphate as we did in 1908, 
and yet allow 37,000,000 dollars’ worth of 
the by-products produced in the coking of 
our coal to be wasted. It is evident that 
there is still a wide opportunity for the 
employment of the chemical engineer in 
developing our chemical industries. 

I find that I have been led to devote my 
attention to the chemical industries of tha 
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United States when yon have asked me to 
treat of those of Ameriea. I have, how- 
ever, limited myself not because I eonsider 
our country America, but because of the 
limited amount of information that I have 
been able to secure relative to the other 
countries in North and South America. 
Such a.s is available for Canada is found 
in a paper by Dr. W. R. LauK, published 
in the Tranaadions of the Canadian Insti- 
tute for 1904, from which it appears that, 
in 1903, salt was produced in the Dominion 
to the value of $334,000, and arsenic, in 
1901, to the extent of 1,347,000 pounds 
Sulphuric acid was produced in Quebec, 
Ontario and British Columbia, but neither 
the nnnilicr of factories, nor the extent of 
the output is given However, in treat- 
ing of the plant at Ontario, which produced 
about 111 tons of acid per day, it is stated 
that imported brimstone was used as the 
raw material, and this in the face of the 
fael that Canada abounds in pyrites. The 
wood-distillatiou industry flourmhes in that 
country, the plant of the Lake Superior 
Power Company being, it is said, the 
largast retort plant in the world, but 
no .statistics of production are supplied. 
Ammonia liquor was produced to the ex- 
tent of 235,000 pounds of 28' B strength, 
a larger part of it being exported. Soap 
was produced by some 15 concerns em- 
ploying about 2,000 hands, the value of the 
product in 1902 being approximately $3,- 
000,000. Glycerine was obtained from the 
soap lyes, one works being capable of treat- 
ing 10,000,000 pounds of lye annually. 
Petroleum refining was carried on at Sar- 
nia, the factoiy being able to treat 60,000 
barrels of crude oil per month. Calcium 
carbide was made in two works, carborun- 
dum and graphite in one. There was a 
limited manufacture of fine and heavy 
chemicals. This about completes the tale 
for Canada. 


My eflforts to obtain information relative 
to the Central American and South Amer- 
ican states have been leas successful, though 
I have searched the literature and con- 
sulted officials from and to these countries. 
“The Statistical Abstract of Foreign 
Countries” recently publishe<l by Mr. 0. 
P. Austin, chief of the TI. S Bureau of 
Statistics, covers the exports and imports 
of these countries for a decade, and it 
appears to be the only authoritative and 
detailed report concerning them, yet a 
painstaking search of the tables of exports 
for each of these Central American and 
South American countries shows no other 
chemical items than Iwrate of lime, iodine 
and nitrate of soda from Chile, charcoal 
from British Guiana and Argentina, fer- 
mented and distilled liquors from several 
of the countries, especially from the West 
Indian Islands, and dyestuffs and extracts 
from a number of states. Literature re- 
lating to the eummereial resources and in- 
dustrial activities of the Pan-Amcrioan 
republics, other than the United States, is 
apparently cpiite meager, and information 
regarding their industrial activities ap- 
pears not to have been collected either by 
the eouiitnes themselve.s or by students of 
commerce and industry It does appear, 
however, from what information can be 
obtained, that the resources of these coun- 
tries are in an undeveloped condition and 
that these countries present an almost vir- 
gin field for development by the chemical 
engineer. 

I have myself attempted to inspire one 
such development, for at the outset of the 
undertaking of the construction of the 
Panama Canal by the United States, I 
advised that dynamite, which has been 
consumed in enormous quantities in the 
excavation work, and the manufactured 
“raw” materials of its manufacture, be 
made upon the Isthmus. The easy access 
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to the nitrate-of-soda depoaits of Chile, 
making but a brief water transportation 
necessary for delivery, and the existence of 
pyrites in great abundance in the vicinity 
of the Isthmus making the production of 
sulphuric, and hence mixed, acids easy and 
simple, were a few of the many advantages 
which would follow the adoption of this 
plan. But not the least would be the civil- 
izing influence which chemical manufac- 
ture always exerta It is unnecessary to 
say that up to the present, I have been 
unsuccessful in my endeavors to introduce 
chemical manufactures into the Central 
American states, but I trust that yon, who 
have done me the honor to listen to me, 
may succeed where I have failed. 

Charles B. Mukboe 
G iosai WiSHiBSTOH UsiviBainf 
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The funeral of Mr. Alexander Agaeeir was 
held in Appleton Chapel, Harvard ITniversity, 
on Sunday, April 3. 

A TEsmioNui. dinner to Dr. Charles Fred- 
erick Chandler was given at the Waldorf-As- 
toria on April 2, to permit his former students 
and associates to express, before hie retire- 
ment, their appreciation of his forty-six years 
of service to Columbia University, and his 
lifetime of devotion to the cause of edncation 
and science. It was announced that a lecture- 
ship in honor of Dr. Chandler would be en- 
dowed by his former students and that the 
chemical museum of the universitv would be 
named in his honor. 

Da. T. Mura, F.RS., has been elected presi- 
dent of the South African Association for the 
Advancement of Science for the meeting in 
Cape Town, the date of which is not yet set 

Da. HiOBaaD Dedekikd, professor of mathe- 
matics at Brunswick, has been elected a for- 
eign member of the Paris Academy of Soi- 

Snt James Dewar, F.B.B., has been elected 
an honorary member of the American Chem- 
ical Society. 


Mb. Frederic A. Lucas, curator-in-chief of 
the Brooklyn Museum, has been elected a life 
member of the American Museum of Natural 
History on account of the practical assistance 
which he has rendered it and beoauso of hia 
contributiona to science. 

A DmsER was given in honor of Sir John 
Murray in London on April 6, in connection 
with the Michael Sars expedition for the ex- 
ploration of the North Atlantic. 

Professor L. A. Wan, head of the depart- 
ment of mathematics at Cornell ITniversity, 
will retire from active service at the close of 
the present academic year. 

Dr a. B. Ward, director of tlio State 
Hygienic Laboratory at Berkeley, Cal., has 
been appointed chief of the veterinary corps 
of the Philippine Islands. 

At the American Museum of Natural His- 
tory Dr. E. 0. Hovey has been promoted to 
the curatorship in geology to succeed Dr. K, 
P. Whitfield, who shortly before his death be- 
came curator emeritus. In the department of 
anthropology, Dr. Pliny E. Goddard has been 
appointed associate curator, Mr. Harlan I. 
Smith has been advanced to associate curator- 
ship, Dr. Herbert J. Spindon has been ap- 
3 x>inted assistant curator and Mr. Alanaon 
Skinner has been added to the list as assistant. 
A new department of public health has been 
established with Professor C. E. A. Winslow 
aa curator. A new department of woods and 
forestry has been established, with Miss Mary 
0. Dickerson in charge. 

Dr. Hebmon C. Bumpdb, director of the 
American Museum Of Natural History, is ma- 
king an expedition to Mexico to plan the re- 
production of certain prehistoric ruins for 
structural use in the new hall of Mexican 
archeology. Mr. Frank M. Chapman, curator 
of ornithology, accompanied Dr. Bumpua to 
make atudies and collect specimens for a 
group of Mexican birds. 

Ohadnoet Judat, lecturer in zoology at the 
University of Wisconsin and expert on the 
staff of the Wisconsin Natural History Sur- 
vey, has just returned from a five-weeks trip 
through Central . America, where he studied 



AniL 19, 1910] 


SCIENCE 


576 


the lakes in the volcanic mountain region. 
Ho found Lake Atitlan, Guatemala, to be the 
deepest, being 1,000 feet deep, and the largeet, 
being 24 miles long and 12 vide. It vas also 
the coldest, being, in spite of the tropical 
climate, but 67 degrees. Its elevation is 6,000 
feet above the sea level. Fish and vegetable 
life be found to be scarce in all these lakes of 
the volcanic region. In San Salvador he ex- 
plored Hopango, 727 feet deep, and Coate- 
pequc, 360 feet deep; and in Guatemala Lake 
Amatitlan, 110 feet deep. Although Hopango 
had two islands raised in it by volcanic action 
thirty years ago, Mr. .Tuday now finds no 
trace of such action there. 

Db. E. G. Bill., of Yale University, has re- 
ceived leave of absence for the coming acad- 
emic year, which he will spend in the study 
of geometry at the University of Turin. 

Dr. FauDEMCK Starr, associate professor of 
anthropology m the University of Chicago, 
who has been conducting anthropological re- 
searches in Japan since September, is expected 
to return to Chicago in the early part of June. 

The University of Minnesota has appointed 
Professor Thomas Q. Lee, director of the in- 
stitute of anatomy, as its delegate to the Sec- 
ond International Anatomical Congress, 
Brussels, August 7-11, and to the Eighth In- 
ternational Zoological Congress, Orax, Aus- 
tria, August 15-20. Dr. Lee sails on April 6 
and will spend the intervening time in visit- 
ing the principal laboratories in Europe in the 
interests of the new institute of anatomy 
about to be erected at the University of Min- 
nesota, at a cost of *200,000. 

A BMAI.L party of geological students from 
the Massachusetts Agricultural College spent 
the spring recess in an examination of various 
sections and other geological features in the 
Hudson River Valley, The excursion was in 
charge of Professor 0. E. Qdrdon. 

Naiure states that the Reals Istituto Lom- 
bardo has awarded the following prises; the 
mathematical priee for an essay on theory of 
transformation groups is awarded to Professor 
Ugo Amaldi, of Modena, for his essay on the 
determination of all the infinite continuous 


groups of analytic point transformations in 
three-dimensional space; the Cagnola prize, 
relating to miasma and contagion, is awarded 
to Professor Aldo Castollani, of the hospital 
for tropical diseases at Colombo (Ceylon). 
From the Brambilla foundation for industrial 
prizes, awards have been made to Elia 
Bianchi, for his system of constructing dwell- 
ing houses formed of hollow concrete lilocks, 
and to Ronaldo Rossi, for wholt'-moal and 
anti-diabetes broad. The Fossali prize is 
awarded to Professor Giuseppe Sterzi, of 
Padua, for his two published volumes on the 
central nervous system of vertebrates, 

Pbofebsor MaomiB-LavT, of the University 
of Berlin, has come to America to dcliier tlie 
three Cartwright Itecturca of the Alumni As- 
eociation of the College of Pb,vaiciaiis and 
Surgeons of Columbia University on April 
11, 12 and 13. The subject of tho lectures is 
“ Some Phases of the Chemistry of Diabetes,’' 
He delivered a lecture before the Harvey So- 
ciety on April 9 at the Academy of Medicine. 

PnoraasoB F. E. Lloyd, of the Alabama 
Polytechnic Institute, lectured on March 28 
before the faculty and students of the Univer- 
sity of Alabama on “ The Gua.Yule, a de.sert 
rubber plant." 

PRoraesoB E. L. Thorndike, of Columbia 
University, gave last week at the University 
of Hlinoia, five lectures ou “ Individual Dif- 
ferences and their Causes,” under the joint 
auspices of the College of Literature and Arts 
and the School of Education. The subjects of 
the five lectures were: “Measurements of In- 
dividual Differences"; “The Influence of 
Sox”; “The Influence of Race”; “The In- 
fluence of Immediate Ancestry”; “The In- 
fluence of Training.” 

A MONUMENT to the memory of Horace 
Wells, who was tho first to introduce the prac- 
tise of painless dentistry with the aid of 
nitroue-oxide gas, was unveiled at Paris on 
March 27 in the Place des Etats Unis. The 
monument consists of a bust, supported by a 
white marble eolumn to which has been afSxed 
a medallion of the physiologist, Paul Bert, 
who perfected the method of the American 
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dentist. The ceremony was presided over by 
]i[. Dastre, who delivered an address on be- 
half of the Academy of Medicine. 

Pbofessoh Bobebi Pabb WHirnELD, curator 
in the American Museum of Natural History 
since 1877, the author of important contribu- 
tions to paleontology and geology, died on 
April 8, at the age of eighty-two years. 

Hr. Borden Parker Bowse, professor of 
philosophy and dean of the Graduate School 
of Arts and Sciences of Boston University, 
well known for his works on philosophy and 
theology, died on April 1, at the age of sixty- 
three years. 

Dr. Harrv Wackeb Javnk, of Philadelphia, 
an authority on coal-tar products, died on 
March 7, at the age of fifty-three years. 

Dr. Hicuaud Abeiio, professor of chemistry 
at the University of Breslau, was killed, on 
April 4, in landing after a balloon ascension. 

The surgeon-general of tlie army announces 
that preliminary examination of applicants 
for appointment as first lieutenants in the 
army medical corps, will be held on July 18, 
1910, at various army posts throughout the 
country. Full information concerning the ex- 
amination can be procured upon application 
to the “ Surgeon-General, U. S. Army, Wash- 
ington, D. 0.” The essential requirements to 
securing an invitation are that the applicant 
shall be a citisen of the United States, shall 
be between 22 and 30 years of age, a graduate 
of a medical school legally authorised to con- 
fer the degree of doctor of medicine, shall be 
of good moral character and habits, and shall 
have had at least one year’s hospital training 
or its equivaleiit in practise. The examina- 
tion will be held concurrently throughout the 
country at points whore boards can be con- 
vened. Due consideration will be given to 
localities from which applications are re- 
ceived, in order to lessen the traveling ex- 
penses as much as possible. The examination 
in subjects of general education (matbenut- 
ios, geography, history, general literature and 
Latin) may be omitted in the case of appli- 
cants holding diplomas from reputable liter- 
ary or scientific colleges, normal schools or 


high schools, or graduates of medical schools 
which require an entrance examination satis- 
factory to the faculty of the Array Medical 
School. Applications must be in possesaion of 
the adjutant general on or before June 27. 
There are at present 123 vacancies in the med- 
ical corps of the army. 

The Oceanographical Museum at Monaco, 
established by the Prince of Monaco, was 
opened on March 29 The different Kurojican 
governments and the principal scientific so- 
cieties were represented at the ceremony. 

Tut University of Mieldgan Museum has 
received from an alumnus. C. A. Hughes, of 
Chicago, a collection of natural history speci- 
mens from British East Africa and an assort- 
mciit of anthropological specimens from Brit- 
ish East Africa, Uganda, Zaiuibar, Zululand 
and other countries on the east coast of 
Africa The mammals include: eland, topi, 
Jackson’s hartcbcest, wildebeest, bushbuok, 
waterbiick, wart hog. Coke's hartebecst, im- 
pale, Grant’s gazelle, oribi, or.vi, Petersi, 
steiiiliuck and Thompson’s gazelle. Mr. 
Hughes was a member of the W. D. Boyce 
African Expedition, which invaded the inter- 
ior of Africa with balloons and box kites for 
the purpose of making aerial pictures of game 
in the wild state, getting a photographic 
record of the topography of the country and 
pictures of the natives in their homes, and 
at Work, hunting, play, etc. Besides Mr. 
Boyce, who personally led the expedition, and 
Mr. Hughes, there was a large staff of pho- 
tographers. The expedition was entirely eue- 

* Mount Siitii Hoslmi., New York City, an- 
nounces the establisiunont of a second fellow- 
ship in pathology which will be known as the 
Eugene Meyer, Jr., fellowship. The incorae 
of the new fellowship, like that of the George 
Blumeuthal, Jfil, fellowship, established in 
1908, is toOO per annum. 


usirEeaiTY and educational news 

The new general engineering building of 
Union College will be formally opened on 
April 28. 
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Mr. Miiion C. Whitakeb, M.S., general 
superintendent of the Welsbaeh’e Company’s 
works, has been appointed professor of indus- 
trial chemistry, at Columbia Unieeraity, to 
the vacancy caused by the retirement of Pro- 
fessor Charles F. Chandler. Dr. Jfarston 
Taylor Bogert has been appointe<l to succeed 
Dr. Chandler as head of the department of 
chemistry. 

At Harvard University, Dr. 11 W. Morse, 
in physics, and Dr. L J. Hendcreon, in bio- 
logical chemistry, have been promoted to as- 
sistant professorships. Dr. W. R. Brincker- 
hoff has been appointed assistant profeasor of 
pathology and Dr. S. B. Wolboch.- assistant 
professor of bacteriology. 

Walter T. Marvin, A.E. (Columbia). Ph.D. 
(Bonn), preceptor in Princeton University 
since 1005, has been appointed profeasor of 
mental philosophy and logic in Rutgers Col- 
lege. 

Dr. Arthur Willey, F R.S.. director of the 
Natural History Museum at Colombo, Cey- 
lon, and marine biologist to the Ceylon gov- 
ernment, has been appointed professor of to- 
ology at McGill University. Dr. Willey, a 
graduate of Cambridge, acted for some years 
ns tutor in biologjt in Columbia University. 


DlSCUSSIOy A^D CORBESPO\DESCB 

AIR CURRENTS IN MOUNTAIN VALLEYS 

To THE Editor of Science: Mr. Varney’s 
interesting account of the control of cliff 
shadowa on air currents observed in the val- 
leys of the Canadian Selkirks, which appeared 
in a recent issue of Science, prompts the fol- 
lowing report of some facts of a similar na- 
ture noted in the Yosemite Valley. 

The lay and configuration of the steep- 
walled Yosemite trough are such that at no 
hour of the day, even in mid-summer, are its 

two sides fully sunlit tliroughout: there arc 

always cliff shadows here and there; while 
some dwindle, others grow. The effect of this 
alternation of light and shadow upon the air 
movements along the valley sides is most 
marked, indeed it fairly forces itself upon 
one’s attention when traveling on any of the 


zigzag trails that lead up out of the valley. 
On a sunlit slope the dust from the horses’ 
feet floats slowly upward in a golden cloud 
that accompanies the ascending traveler in a 
truly exasperating manner. On a shaded 
slope, the duat cioud pours at once over the 
cilgc of the trail, so that parties descending 
rapidly from zigzag to zigzag constantly meet 
their own dust wafting down upon them from 
above. Obviously, the logical thing to do, in 
order to have a dust-free journey, is to time 
one’s ascent for an hour when the trail is in 
shadow, and one’s descent for an hour wben 
the trail is sunlit. This principle, after it was 
once understood, was indeed deliberately put in 
practise by the writer on all occasions when the 
choice of hour mattered little otborwiso— al- 
wa.Y8 with the desired result. Some trails, 
like that to the Yosemite Falls, lie as a rule 
partly in sun, partly in shadow, and on them 
the tripe were arranged so as to ovoid the 
duat on those stretches where experience had 
shown it to be densest. 

In the Yosemite Valley, as in many other 
mountain valleys, there is further a pro- 
nounced general air movement lengthwise 
through the trough, proceeding up valley in 
the day time and down valley at night. The 
rhythmic regularity with which it reverses in 
the early moniing and in the late afternoon, 
was made strikingly manifest during the 
summer of 1905, when severe forest fires near 
the lower end of the valley sent up a gener- 
ous volume of smoke in the otherwise pure at- 
mosphere. Every morning the valley was 
clear, having been swept out, so to apeak, by 
the nocturnal down-valloy current, and the 
pall could be seen floating off to the eouth- 
weat, down the Sierra flank. But, as the 
shadows in the valley trough began to shorten 
and progressively larger areas became inso- 
leted, a moment would soon come when the 
warm up drafts gained the upper hand, and 
the np-vallay current would be inaugurated. 
Then, the smoke would creep up the valley, 
becoming denser by degrees, until by nine or 
ten o'clock one could scarcely see across from 
rim to rm This eondilion would prevail all 
day, until with the lengthening of the shadows 
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1, taking the smoke Few visitorB to the valley, probably, are aware 
of the existence of these — shall we call them 
at the time engaged “ air-falls” ? — nevertheless they are by no 


n the topographic survey of the valley this means imaginary, m 
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tnore lastinjt than the transitoiy ioitial pupil- tendance waa recorded during the first wedc 
lary constriction, and for this mason I said in in last October, when within five days 11,866 
ms brief notea that the mammalian pupil people visited the museum, 
shows “ chiefly ” dilatation during asphyxia. When the state properly cares for thia in- 
From the above it will be seen that there etitntion which has had so long and useful a 

was no occasion for the surprise nor the orig- history, and which has a mission of untold 



In an interesting note in the February 11, 
1910, copy of SoiKNOE, Mr. Baker calls atten- 
tion to the commendable policy of the Obicago 
Academy of Sciences, while commenting on 
Mr. Ward’s etatement of the libera] practise at 
the Milwaukee Public Museum, of having its 
museum open freely to the public, and shows 
that while the Milwaukee institution has been 
free to the public since 190S, the Chicago 
Academy of Sciences has been following that 
plan since 1894. 

The Illinois State Museum of Natural His- 
tory has been accessible to the public without 
charge for the last half century, thus preced- 
ing the afore-mentioned museums in this good 
work by many years. It now remains to hear 
from some museum which has been free to the 
public for a cenftiry. 

Doubtless the time is speedily approaching 
when museums will be at free and as accee- 


tion Xi, Profess 
failure of eciem 
ecies of its prie 



teaching to fulfill the proph- 
s; and be referred this failure 


to the custom of teaching science as informa- 


tion rather than as that method of using the 
mind which is necessary for the manufacture 


of knowledge. Both elements ere essential 
parts of science; it is, however, important that 
we keep clearly in mind which aspect we mean 
when we speak of Bcicnce-tcuchiiig, or of the 
advancement of science. 


We all know that there can be no true sci- 


ence that does not rest solidly upon facts. 
But the thought must often occur to many of 
us that there is some danger, especially among 
the younger scientists, that we may become 
obsessed with an exaggerated sense of the 
value of facta as such. Is there not too much 


sible da our libraries. The hours during 
which museums are commonly open, from 
nine to five, should doubtless be extended in 
order that working people might be accom- 
modated. With the disappearance of the 
candle light period there is no insurmountable 
obstacle toward making the museums as at- 
tractive during the evening hours as during 
the day time. 

The Dlinois State Museum 4i visited pos- 
sibly more largely by the people from the sur- 
rounding villages and towns than by the citi- 
zens of Springfield. Previous to the last four 
months the number of visitors were simply 
estimated, but during the last three months 
count has been kept and the number has aver- 
aged about 1,600 monthly. The highest a^ 


emphasis laid by many professors in charge of 
research students on the mere accumulation 
of observational, statistical or experimental 
facts, with too little attention to that side of 
science which concerns itself with those 
analytical and synthetic processes that con- 
vert facts into valuable ideas ! It seems to me 
that this latter kind of work needs at the 
present time at least as much encouragement 
as the other. Of course, there is the possibil- 
ity for " thinking ” to degenerate into profit- 
less apecnlation; but we are bertainly as much 
in need of the results of thinking about the 
faota already accumulated as we are of more 
facte. 

It was sapeoially noticeable at the meeting 
association that the younger men pro- 


of the 
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sented facta to the various sectiona, while the 
older men gave a larger share of their atten- 
tion to the analysis of facta accumulated by 
others, combining results from various eourccs 
for the bracing or demolishing of hypotheses. 
It may be claimed that the right to speculate 
has been earned by the professors through 
years of hard work, and it is true that judg- 
ment comes with years. But the question oc- 
curs to me whether what may after all be a 
rarer kind of ability is not unduly discrimi- 
nated against by the custom of demanding of 
all candidates for higher degrees in science 
“ contributions ” that are essentially accumu- 
lations of new data. Do we not need to recog- 
nize that there are at least possible “ contri- 
butions ” of value for the advancement of 
science that do not consist chiefly of new 
facts? 

BeNJ. C. GaUENBEBO 

DeWitt CUBTOn rtion Scuooi, 

New Yobk 
January 1, 1910 

WHY ptwiow? 

To THE Editob or Science: In the interest- 
ing address of Professor Howell’s published in 
Science of January 21, 1910, I note a refer- 
ence to the work of “Pawlow” on entero- 
kinase. Perhaps it is too late in the day to 
protest against this spelling, but it seems to 
the writer that even should our physiologists 
concede their science to be “ made in Ger- 
many,” certainly our language is not. There 
are certain obvious rules for the tranditera- 
tion of Kussian names that have been in ef- 
fect since such transliteration began to be 
done. But of late there appears to be a ten- 
dency to ape the Germans in this regard 
Vladivostok now niasciiierades on many maps 
as Wladivostok. But if Pawlow. why not 
“Saratow,” or “Orlow” or "Trepow” or 
“Popow"? Even Minerva which no one ever 
accused of being un-Tciitonic in its make-up, 
uses the spelling Pavlov throughout. What 
reader of contemporary history would recog- 
nize the name of the famous Bussian diplo- 
mat, Pavloff, if he read that one Pawlow was 
some time minister to Korea? Surely our 


orthography is bewildering enough as it stands 
without wantonly importing foreign absurdi- 

J. F. Abbott 

THE NORWOOD “ METEORITE ” 

To THE Editor ok Science ; Professor Very 
in his second article oil the Norwood “ meteor- 
ite” (Science, March 18, 1910, pp. 415-418) 
states that I helped him identify some of the 
minerals in thin section. I did identify the 
minerals, but, as is apparent to any petrog- 
rapher, I am in no way guilty of the extinc- 
tion angles recorded by Professor Very, or of 
the novel method of determining the composi- 
tion of the feldspar. The feldspar is lubra- 
dorite, but I did not attempt to find its exact 
composition. 

0. F. Loi'ohun 
SCIENTIFIC BOOKS 

Die Btenen Afrikat nach dem. Stands unierer 
heutigen Kenntnisse. Von Dr. H. Fbiebe. 
Zoologische uiid Anthropologische Ergeb* 
nisse einer Forschungsreise im westlichen 
und zentralen Siidafrika ausgefiihrt in den 
Jahren 1903-1905, mit Unteratiitzuiig der 
Kgl. Preuss. Akad. d. Wiss. zu Berlin von 
Dr. Leonhard Schultzc. 2 Bd. 475 pp., 
2 pll., 19 charts and 1 text. fig. Jena, Gus- 
tav Fischer. 1906. 

In this monograph the noted melittologist. 
Dr. H. Friese, has brought together practi- 
cally all that is known concerning the Ethio- 
pian apifauna. The region covered is Africa 
south of a line drawn from Senegal to Abys- 
sinia. In all, 777 species of bees are enumer- 
ated from this vast areg. Fifty-three of these 
are described for the first time, and of the 
remainder the original descriptions are re- 
produced. The introductory portion of the 
work will interest the student of geographical 
distribution, since it contains a number of 
maps showing the ranges of some of the more 
characteristic genera of bees, both in Africa 
and in other parts of the world. The bees of 

Mad^ascar are not considered, because they 

are mostly of peculiar genera and have been 

adequately described by H. de Saussure in his 
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contribution to Grandidier’s great work on 
the fauna and natural resources of that is- 
land. The numbers given by Frieee for the 
apifauna of various countries are worthy of 
note. Germany is credited with 440 species, 
Hungary with 510. Tyrol with 3tl0. Great 
Britain with 200, Sweden with 212, Algiers 
with 413. The number of described epccies 
for the world is estimated at 8,000, of which 
2,000 belong to Europe alone. Thus it will 
be Seen that the Etliiopian region, though it 
may actually possess as many as 1.000 to 1,200 
species, according to Frie-se’a estimate, has a 
much poorer apifauna than Europe. This 
bears out the author’s statement that bees are 
not really tropical insects, but liave their 
optimum area of speciation in the north tem- 
perate zone. An examination of the Ethiopian 
bees shows, moreover, that a very large pro- 
portion of the genera and species must have 
come originally from the palearctic region, 
the southernmost portion of which is formeil 
by the Mediterranean and part of the Red 
Rea littoral of Africa. According to Friese. 
the Ethiopian region has received its palearc- 
tio component by immigration “ from Egypt, 
which is purely palearctic, like Algiers and 
Tunis, over Sudan-Abyssinia to the Kilimand- 
jato and Meru, where we still find on the 
mountains at altitudes of 2.600 to 8,000 m. 
some purely Euroiiean forms of Haliciu* and 
a species of Andrena (A. africana) which is 
very similar to A. htlvola of Central Europe.” 
There is a possibility that a similar immigra- 
tion has token place from the Mediterranean 
littoral into the Congo basin along the west 
coast of the continent. 

The palearctic origin of the great bulk of 
the Ethiopian apifauna ie furthermore at- 
tested by the fact that though it comprises 
many cosmopolitan and European genera 
such as Xylocopa, Nomia, Anthophora and 
liegachile, often represented by species that 
have a striking African facies, it nevertheless 
contains very few genera that occur nowhere 
else, As such oidemic genera Frieee cites 
Polyglossa, PaMUipia, Fidelia, MelHurgula 
and Eucandylop), each of which seems to 
have a very restricted range. Melilurgula 
stands between the genera Panargua and 


Meliturga, Polyglossa and Patellapis are 
primitive forms, the former belonging to tiie 
CoDetine, the latter to the Halictine subfam- 
ily. Fidelia is a genus unlike any hitherto 
deacribed in that it presents a singular mix- 
ture of Qastrilogid and Podilegid characters, 
Biicondylops is based on a parasitic species 
(E. kotiowi) which Hr. Hans Brauns discov- 
ered in the nests of the remarkable bees of the 
genus AUodape. This latter genus ranges 
over the Indo-Mulayan region, Simda Archi- 
pelago, New Guinea and a limited portion of 
eastern Australia, but it is represented by the 
greatest number of species and individuals in 
the southern half of Afriin, which is there- 
fore to be regarded as its true home. Brauns, 
as quoted by Friese, found that the species of 
AUodape “do not make cells and provision 
them like other solitary bees with food for the 
individual larvm, but that the eggs and larvae 
in all stages of development, the pupte and 
callow bees are all found together simultane- 
ously in the same cavity of a hollow twig, 
which may attain a length of 12 cm. The 
larva', which are unique among bees in having 
extraordinary foot-like npiiendages, with 
which they hold the food that is given them, 
are fed till they mature.” These bees are, 
therefore, truly social and breed and fly 
throughout the year along the warm coast of 
Cape Colony. It ie interesting to note that 
the parnaitic Pucondylops is very similar to 
its host Ailodape, so that it is to be regarded 
as having been derived from this genus. This 
kind of phyletio relationship has been noted 
between many other parasitic bees and their 
hosts, and we are now coming to believe that 
many parasitic ant genera arc also derived 
from the genera of their hosts, 

Friese ahows that the Ethiopian apifauna 
ie very rich in certain genera, which are not 
so well represented in many other parts of the 
world. Thus he records 162 apeeiea of Mega- 
Me and 61 species of Xyloropa. Other 
widely distributed genera, however, like An- 
drena and Osmi'a, are very poorly represented. 

The social bees of the Ethiopian region 
comprise 29 species of Trigona, the honey bee 
and four of its subspecies and varieties (Apts 
moUifica, A. vnicolor-adansoni, unicolor-in- 
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termisea, unieclor-fnesei and the tn>>cal uni- 
color). Tlie bumble-bees (Sombva) are ab- 
sent frum the Ethiopian region, though they 
are known to occur in tropical South America. 

W. M. WUEELER 

Qmntitative Chemical Analysts, Adapted for 
use in the laboratories of colleges and 
Bohoola. By Frank Clowes, D.So. (Lon- 
don) and J. Bernard Coleman, A.R.C.80. 
(Dublin). Eighth edition. Philadelphia, 
P. Blakiston’s Son & Co. 1909. Pp. 666. 
$8.50. 

This is a new edition of a well-known and 
very popular book. The first edition appeared 
in 1891, the seventh in 1905. This waa re- 
printed in 1907 and again in 1908, and here 
is a now edition. What is the reason for this 
popularity? We find it on comparing this 
with other manuals, which are as a rule either 
general or special, those of the general type 
giving few special or technical methods, and 
those of the special type dealing with a single 
brsneh of analysis. In the present book the 
authors begin with very thorough instruction 
in general analysis and pass on to specialties, 
such as the analysis of gas, water, milk, but- 
ter, tanning materials, oils and fats, assaying, 
iron and steel, etc. 

This comprehensive task is well done in this 
edition in 566 closely printed pages, by omit- 
ting matters theoretical, and thus gaining 
space. The directions for work are so clear 
and comprehensive that an isolated analyst 
should be able to overcome any difficulties 
with its help. For example, 10 pages are 
given to a thoroughly illustrated, very detailed 
but empirical treatment of the subject of the 
balance and weighing. Treadwell in his ana- 
lytical chemistry gives also 10 pages to the 
subject, but half this space is given to mathe- 
matics and theory. 

In brief the present volume will appeal less 
to the university-trained chemist, who has ac- 
cess to a library of books on analysis, than to 
the great number of analysts with only col- 
lege or technical school training who need a 
well-written comprehensive book, which simply 
tells them what to do and how to do it. 


Among the new methods described in the 
preface may be mentioned additional methods 
for the determination of melting and boiling 
points, for the electrolytic estimation of 
metala, for the volumetric estimation of hy- 
drogen peroxide, formaldehyde, silver, tin and 
antimony in alloys and various new technical 
processes mcluding the use of the bomb- 
calonmcter in coal valuation, and a new sec- 
tion on oils, fata and waxes to which Pro- 
fessor Lcwkowitch has contributed. 

E. Eenouf 

Elementary Chemistry. By II0LLI8 Godfret, 
Head ol tbe Department of Science, Girls’ 
High School of Practical Arts, Boston, 
Mass. Longmans, Green & Co. 1909. Pp. 
458. 

In tbe preface the author states that. 

Four Ideals have governed the writing of this 
book. The author has dssiied to obtain sim- 
plicity; to reach the understanding of the stu- 
dent, to rouse the pupil to a realisation that the 
science of daily life is identical with the science 
of the school room; to include all tbs essential 
facta and theorioa which could be rightly assim- 
ilated in one year’s work in elementary ohemletty. 
... Mo book which is a mere encyclopedia of 
facts arranged without reference to their teaching 
value can produce a maximum of effect. ... It 
has been a constant purpose to bring forward 

wide-reaching general truths in the form in which 

they would most effectively impress tbe student. 

In this book the author has followed a dif- 
fefent path from the usual one and has pro- 
duced a work which has much to commend it 
for tbe purpose for which it is evidently in- 
tended. Instead of confining himself to a 
rather detailed, study, of a few of the simple 
substances and preparing the way for a more 
advanced course, the author has had in mind 
the needs of those who will have no further 

opportunity to study this subject and has cov- 

ered in a very general way the more important 
points in the fields of both inorganic and or- 
ganic chemistry, emphasizing especially the 
application of this science to da% household 
life. Owing to the fact that this book would 
probably be used by students more advanced 
than those who would take an elementary 
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course as a preliminar; to a more advanced 
one, the subjects can bo treated in a more 
general and advanced form without, how- 
ever, smothering the general principles in 
a multitude of details. One peculiar feature 
of this book which would probably attract the 
attention of a reader is the unusual method of 
introducing various subjects by what might 
be called a poetical reference to some action 
in tbe world at large as a basis to explain 
some chemical fact or bypotheeis. While this 
appears, to the chemist who has been trained 
to reason on the basis of observed facta and to 
keep away as far as possible from unprofitable 
speculation, to be an unscientific method of 
treating the subject and one usually more 
suitable for primary grades, it may have its 
value, just as a study of models enables one 
to grasp more clearly the conception of stereo- 
chemistry and the configuration of molecules. 
On the whole, therefore, the reviewer consid- 
ers that this book should be of value in intro- 
ducing a class of girls to the part which 
chemistry plays in the affairs of the world aur- 
roundiDg them, J. I. G. 

Die Normalen Aeymmetrien dee lientchUehen 

Korpen. By Professor Dr. E. Gaupp. Pp. 

i -f 59, mit 8 Textfigureu. Jena, Q. Fischer. 

1909. 

This little but useful volume forma a fourth 
part of a “ Collection of Anatomical and 
Physiological Publications ” written by Pro- 
fessors Gaupp and W. NageL 

The present work is to a large extent a con- 
tinuation of Frofessor Oaupp’e former study 
oonceruing the right-handedness of man (No. 
I. of the same series of publicatioi^B). It sum- 
marizes in a somewhat detailed manner the 
various observations recorded in anatomical 
and anthropological literature On such asym- 
metries of the different parts of the human 
body which are not due to disease, and at tbe 
same time it presenta a thorough critical oon- 
slderation of the many causes of these various 
inequalities, 

A large part of the brochure is devoted to 
tbs asymmetries of the spine and to those of 
the limbs. The treatment of the inequalities 


in the different other parts of the osseous 
system is loss comprehensive, and there is a 
lack of individual investigations by the au- 
thor. Notwithstauding this the work will be 
very useful for reference to the student of the 
subject with which it deals, and will be 
further valuable by its large bibliography. 

There could, perhaps, be found some fault 
with tbs term “normalen” in the title, for 
Btrictly speaking there are no normal asym- 
metries; but the author employed this term 
in want of something more expressive to de- 
note that he is not dealing with the effects of 
pathological conditions. A. IlanucKA 


SOimTIFW JOUSXUS ATfD ARTICLES 
The Journal of Biological Chemistry, VoL 
VIL, No. 4, issued March 25, contains tlie 
following: “The Purin Ferments of tbe Eat,” 
by Alice Bobdfi and Walter Jones. Investi- 
gation of extracts of tbe tissues of rats failed 
to demonstrate either adenaso or xanthobxi- 
dase. Eats’ urine, however, contains uric 
acid. The origin of this uric acid must be at- 
tributed either to tbe action of purin fer- 
ments in vivo which do not exhibit themselves 
in organ extracts or to processes which do not 
involve the known purin ferments. For the 
latter explanation, much experimental proof 
exists. “ On the Salts of Cytosine, Thymine 
and Uracil,” by Victor 0. Myers, A descrip- 
tion of tlio preparation and some of the 
properties of the sodium, potassium, mercury 
and lead salts of th,vmino and uracil. “ The 
Presence of Iodine in the Human Pituitary 
Gland,” by II. Gideon Wells. Analysis of 
human pituitary glands taken from subjects 
who had not received iodides while in the 
hospital failed to show iodine in the gland: 
similar analyses of glands from subjects who 
had received iodides revealed iodine in the 
pituitary gland. Hence the normal presence 
of iodine in the gland is unproved. “ A Note 
on the Physiological Behavior of Iminoallan- 
toin and Uroxanio Acid,” by Tadesu Saiki. 
Elimination of purins in the urine is unaf- 
feUted, excretion of oxalic acid is increased 
by tbe administration of either of the above- 
mentioned substances. "Nylander’s Eesetion 
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in the Presence of Mercury or Chloroform,” 
by M. E, Rehfuss and P. B. Hawk. Neither 
mercuric chloride nor chloroform interferes 
with Nylander’s teat for sugar performed in 
the manner described by these authors. “A 
Study of Njlander’s Reaction,” by M. E. 
Rehfuss and P. B. Hawk. A study of various 
methods of performing the test, its delicacy, 
the effects of temperature and the influence 
of a variety of substances upon it (drugs and 
urinary constituents). " Effects of Soluble 
Salts upon Insoluble Phosphates,” by J. E. 
Greaves. Various salts such as sulphates, 
chlorides, nitrates of sodium, calcium, am- 
monium or magnesium may increase the 
solubility of the insoluble phosphates and so 
indirectly affect the growth of plants. 

BOTAyiCiL yOTES 
PAPERS ON TREES 

Three papers upon the hawthorns (Cra- 
iafffw) have come to hand during the past 
few months. The first by W, W. Eggleston — 
“ The Crataegi of Mexico and Central Amer- 
ica” (Torren Bull., 190B)— describes the wild 
species and varieties of these countries, ten in 
number, of which four species and two varie- 
ties are here named for the first time. The 
author remarks that “ the genus Cralaegut, 
south of the United States, seems confined to 
the tablelands of Mexico, and southward 
through the highlands of the Andes. In Mex- 
ico the fruit is of much economic importance, 
being often found in the markets, and the 
trees are guarded as carefully as other fruit 

The same author in a later number of the 
Torrey Bulletin under the title " New North 
American Crataegi,” describes three new 
species from (1) Texas, (2) North Carolina, 
eastern Tennessee and southern Virginia and 
(8) Montana. 

Professor Sargent has been studying the 
“American Crataegi in the Spears Plan- 
iarum of Linnaeus” (in Bhodora, 1909) in 
the Plukenet Herbarium (British Museum), 
and in the Linnaean Herbarium. Crataegus 
viridis is identical with C. viridis of the 
Boutheastera United State*. C. erus-goMi 


can not certainly be identified with any of 
our species Of C tomeniosa he says “ it is 
not possible to guess even at the plant de- 
scribed by Linnaeus” under this name. 0. 
coccinea is in such confusion that Professor 
Sargent abanduiis the name, and substi- 
tutes for it the name C. rotundifolia, var. 
puhera. 

Ivar Tidcstrom’s “Notes on Populus, 
Plinius” (in Midland Naturalist. 1909) at- 
tempts to distinguish Populus alia. P. canes- 
cens and P alba holleana. His discussions 
and descriptions are made plainer by two 

Before leaving Vermont for Wisconsin 
Professor L E. Jones completed with the aid 
of F. V. Rand a most useful paper on “Ver- 
mont Shrubs and Woody Vines ” (Bull. 145, 
Vermont Experiment Station), including 
figures and descriptions of the smaller woody 
plants of his state. He enumerates 135 
6|ieeies, and this does not include any species 
of Crataegus, this genus being passed over 
with only a eharaetcrixstion of the “ groups.” 
The excellent and hfe-Iike cuts (by Mary 
Robinson) enable one to follow the text de- 
scriptions very cosily. We wish here to re- 
cord our conviction that bulletins of this 
kind, although not “ agricultural ” in the 
narrower sense, are very properly included 
among the publications of the Agricultural 
Experiment Stations, since they bring to all 
who arc interested in trees and shrubs much 
information winch must lie at the founda- 
tion of many “ practical ” investigations. 

Professor Shimek discuasos “A Hybrid 
Oak” (in Pros Iowa Academy of Sciences, 
1909) and by compari^ns and figures shows 
it to be pretty certainly a hybrid of Quercus 
imhricaria and Q. palustris. 

Allied somewhat remotely to the foregoing 
papers is H, H. Bartlett’s article on “The 
Submarine Chamaecyparis Bog at Woods 
Hole, Massachusetts,” in Bhodora, December, 
1909. A photograph shows well the roots of 
trees that once grew at levels now covered at 
high tide. 

Professor Shimek read a paper on “The 
Relation of Forestry to Engineering ” early in 
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1909 before the Iowa Engineering Society 
(published in the Proceedings of the So- 
ciety) which is a vigorous defense of the con- 
tention of the foresters that forests conserve 
the rainfall in such a manner as to mate- 
rially affect stream flow. Beginning as a de- 
fense, the writer rapidly pushes his discussion 
into a smashing criticism of recent state- 
ments made in certain quarters as to the in- 
efficiency of forests in holding back and less- 
ening floods. The paper should be widely 
read at this time when concerted aasanlts are 
being made upon the efficiency of the forest 

Here we ina.v notice Professor Bra.v’s bul- 
letin on “The Mistletoe Pest in the South- 
west” (Bull. llKi, Bureau of Plant liiduatr.v, 
U. S. Department of Agriculture). From it 
we learn that the American mistletoe 
(.Phoradendron jlavescens) extends through 
the southern states across Texas, Now Mex- 
ico and Arizona to southern California, 
thence northward in the coast region to Ore- 
gon and Washington. In the east its nortli- 
cm liiiiil is New Jersey, southern Pennsyl- 
vania to southern Illinois, Missouri and 
eastern Oklahoma. In Texas it attacks 
species of Htcoria, Querevs, Vlmus. Cellie, 
Toxyton, Idonis, Sassafras, Acoeia, Prosopis, 
Glediisia, Xanihoxylum, Uelta, Sapindus, 
Nyssa, Diospyros, Fraxtnus and Tecoma. In 
commenting on this matter the author says: 
“ It is a question whether any tree is wholly 
immune to attacks from the mistletoe.’" 
Much space is given to a discussion of the 
eradication of the peat. Two plates and sev- 
eral text illuatrations add to the value of the 
bulletin. 

Professor F. J. Phillips makes a valuable 
contribution to our knowledge of a peculiar 
injury to forest trees — namely, that due to 
hail-storms, in a recent paper—" Hail Injury 
on Forest Trees” {Trans. Acad, 8ci. St. 
Louis, XIX., 8). By means of photographs 
the author shows the extent of the injury 
(often very great) to many kinds of trees. 
The direct injury is often supplemented by 
the advent of boring insects and wood-de- 
Btroying fungi. Catalpa suffers the most. 


probably on account of its large leaves and 
somewhat succulent bark. Osage orange en- 
dures hail better than any other of the broad- 
leaved trees. 

Th*t the breeding of plants has become a 
reality may be inferred from the titles of a 
few recent papers, the contents of which are 
too technicai to be outlined or abstracted 
here. Thus we have W. ,T. Spillman’s “Ap- 
plication of Some of the Principles of Hered- 
ity to Plant Breeding” (Bull. 165, Bureau of 
Plant Industry, U, S. Dept. Agrie.), covering 
74 pages, with text, tables, diagrams and a 
full index. And next— E M. East’s “Dis- 
tinction between Development and Heredity 
in Inbreeding” {Am Nat, 1909), followed 
by four papers by (! II. .Shull, viz., “ A 
Simple Chemical Device to Illustrate Mon- 
deliaii Inheritance’’ {Plant H’orid, 1909); 
“The Results of Crossing Buisa bursa-pas- 
toris with Bursa heegert " (Proe. 7, Interna- 
tional Zool. Congress) ; “ Inheritance of Sex 
in Evchnis" {Boi Qas., 1910); “Color In- 
heritance in Lychnis dioica I,.” {Am, Nat., 
1910). 

CENLBIL NOTES 

A VEAB or SO ago Professor E. B Copeland 
published as Bull 94 of the Philippine Bureau 
of Eiliication a suggestive pamphlet including 
first, an “ Outline of a Tear’s Course in Bot- 
any in the Philippine Secondary Schools,” 
and second, a “Key to the Families of Vas- 
cular Plants in the Philippine Islands.” 
While especially helpful to the teachers on the 
islands, it will prove useful to many teachers 
in the United States. ,, 

Maiden and Betohe’s “ Notes from the Bo- 
tanic Gardens of Sydney, New South Wales,” 
includes a number of descriptions of new 
species, and new localities of hitherto known 
species. Two good plates accompany the 

New parts of Karsten and Schonek’s “ Vege- 
tationsbilder ” (Gustav Fischer, Jena) in- 
clude very different types of vegetation. Dr. 
Sikli, of Zurich, describes and beautifully il- 
luetratra the vegetation of Danish Weat 
Greenland, and F. Seiner, of Graz, does the 
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same for the dry steppes of the northern and 
middle Kalahari region in South Airiea. The 
contrast between the two regiona covered by 
these two Heften is most striking. The il- 
lustrations continue to maintain the high 
standard of excellence which they have shown 
from the beginning of the seriee. 

Professor Hansen’s bulletin on " The Wild 
Alfalfas and Clovers of Siberia, with a Per- 
spective View of the Alfalfas of the World ” 
(Bull, ICO, Bureau of Plant Industry, TI. 8. 
Department of Agriculture) tells, first, of his 
parts of Siberia, and 
-ticularly three Siber- 
go falcata, U. platy- 
:a, all of which are oul- 
ilfa, M. latiea, and sand 
B grown also, as are M. 
Tea (often 10 feet high) 


tempted than the setting for 
leme in a distinct form. A 
author expresses the wish whic 
will echo, “that some one w 
of physics and physiology fits 
task should overhaul and ecru 
and methods,” and a little Is 
can be no question that ecology s 
ent time contains not a little of 
error.” And to the latter there is 

The same author shows (in PI 
August, 1909) that “timber-line 
mountains is often due to the ac 


lytical key to some of the segregates of 
Oenothera (Twentieth Annual Report of Mo. 
Bot. Garden), and succeeds in designating no 
less than twenty-two “species,” beginning 
with Oenothera biennis of Linnaeus. The au- 
thor finds it necessary to add one new apeoiee, 
0, rubrioalyx which “ originated as a mutant 
from 0 rabrinerois two years ago.” Surely 
we are making progress in regard to a prac- 
tical acceptance of evolution I 
“ Some Unsolved Problems of the Prairies” 
are discussed, by Professor H, A. Gleason, in 
the Torrey Bulletin for June, 1909. Ho con- 
fines himself to the Illinois prairies where they 
“ were converted into cornfields long before the 
development of ecology and phytogeography 
in America, thus forever prohibiting the sat- 
isfactory investigation of some questions of 
the most absorbing interest.” The eourcea of 


Thk domesticated moths known as silkworms 
have been the subject of much interesting ob- 
servation and experiment in recent years. The 
work of Toyama,' Coutagno’ and particularly 
that of Kellogg* in this country, has added 
much to our knowledge of the hereditary proc- 
esses revealed by tire manifold varieties of this 
insect. In a recent study Miss McCracken,* 
continuing the previous work in Professor 
Kellogg’s laboratory, has studied the heredity 
of the race characters, bivoltism and univolt- 
ism, in the silkworm. By the former term is 
meant the condition by virtue of which two 
broods are produced annually, whereas in the 
univoltine form, but one brood is reared, the 
egga laid in the spring wintering over and 
hatching out the following spring. This 
racial character being a physiological - 
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IfcOracken extending over a period of five 


ing, but rather that the biroltine charaoter 
abowa an increasing prepotence over the uni- 
Toltine character in conaecutire generations. 
Mias McCracken interpreta tbia as a reversion 
to an ancestral condition. 

One of the moat aigni£eant resnlta obtained 
by Tower in hia work with Lepiinotarsa' eon- 
aisted in so altering the nature of the germ 
plasm of his developing beetles by certain 
"stimuli” that a normally two-brooded form 
became five-brooded — a condition that was 
perpetuated in succeeding generations. 

Somewhat along the same line, certain ex- 
periments carried out in Japan and recorded 
in an obscure journal* would seem to deserve 
recognition, if only because of their interest 
in connection with the above-mentioned work 
of Tower and Mias McCracken. As it is un- 
likely that thia paper is either ecceeeible or 
intelligible to the majority of occidental biol- 
ogiats, it may be worth while to give a brief 
abstract of it, in the hope that some one may 
be induced to repeat the rather uncritical ex- 
periments of the Japanese and thereby throw 
more light on the interesting phenomena of 
alteration of brood habit. 

The article ia entitled “ The Artificial Pro- 
duction of Trivoltine Silkworms from Bivol- 
tine,” and the writer, Mr. E. Taukai, begins 
by relating how an experienced silkworm 
grower named Mstsumoto, living in a town of 
Shiruoka-ken, called IJragawa, brought some 
bivoltine silkworm eggs of a dealer some 
twenty miles to the' north, intending to keep 
them over the winter and rear them the fol- 
lowing spring. To his astonishment, after a 
few weeks, the eggs began tp hatch. He 
thought at first that he had been tricked in his 
purchase, but on recollecting that the climate 
of his own town and that from which his eggs 
had come is quite different, he reaolved to sus- 
pend judgment pending investigation. He 
found, indeed, that there was a difference of 

•Carnegie Pub., No. 48, 1908, p. 289. 

•Dai Nikon Sa» Sha £mi Bo (Kept, of the 
BerieuitursI Assoc, of Japan), No. 171, p. S, 1906. 


five or six days in the hatching interval in the 



some eighteen days. Conceiving that a sudden 
temperature change might have occasioned 
this alteration in tlio physiological habit of hia 
silkworms, he decided to experiment. 

Near TakUawa is a famous cavern, the tem- 
perature of which varies little from S0° [Fah- 
renheit?] the year round. Within this cave 
he placed some eggs of the first brood of a 
bivoltine race, intending to delay their hatch- 
ing until the eighteenth day. Eggs placed in 
the cave three da.vs after laying and kept there 
nine days, on being removed, hatched out three 
days later, apparently unaltered by their stay 
in the cave. Next year (1903) he took up the 
matter again. Some bivoltine eggs were 
divided into two lota. The first were “ brushed 
down” (first inatsr), March 31, pupated May 
17 and emerged Juno 7. The eggs of these 
moths after a two-day interval were placed in 
the cave (March 24). After 13 days, i. a., June 
6, they were taken out. Six days later (Juno 
12) they hatched. In roaring them, it was 
found that the cocoons were inferior to those 
of the second brood. The average cocoons of 
the second brood run about 270 to the tho 
(1.8 liters). These ran about 308. Of these 
only four or five revealed the trivoltine ohar- 

The first brood of the second lot were 
“brushed down” April 16, pupated May 17 
and emerged June 7. The eggs from these 
after a two-day interval were placed in the 
cave. After a stay of nineteen days (June 
27) they began to hatch in the cave. The 
worms were “ brushed down ” and reared, but 
were very thin and “ thread-like.” Larvss in 
the second moult average about 16.4 g. in 
weight. These did not exceed 10.5 g They 
pupated July 23. The cocoons were very light 
and email, 858 of them bulking the same aa 
265 of the ordinary second brood. 

Navertbelees, these all hatched out as trivol- 
tine moths. Thus the experimenter’s aim had 
beffi accomplished. 

It ia to be regretted that tbe Japanese writer 
does not give more explicit information as to 
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the dctaila of the third metamorphosis. Some 
of the specimens were ed'’en to the local seri- 
cultural school for experimental breeding, and 
b; it distributed so that a number of silk 
growers in the vicinity are now rearing the 
trivoltine form. 

The cave is described as lying in the south 
side of a mountain leading downward about 
S-rjO yards. The interior is moist and drip- 
ping. The temperature as mentioned before 
is 60°. 

The larvae were placed in a comer of the 
cave on the top of a “ coal oil box ” and en- 
closed in a double packing box (such as is 
used for storing treasures in go-downs). This 
box measured externally two feet square by 
one and a half feet high. The inner wall, one 
foot two inches square by about one foot high. 
The space between was filled with sawdust. 
(Apparently no record was made of the tem- 
perature of the interior of the box.) 

In concluding, Mr. Tsukai remarks that 
some successful results have been recently re- 
ported in changing a trivoltine race into a 
quadrivoltine, presumably by the same method. 
He attributes the change to an inhibition of 
development through a lowering of the tem- 
perature. If so, it should be easy to repro- 
duce the results destTibed. 

If it is true that the bivoltine races can be 
converted into trivoltine so easily, it would 
seem unlikely that the condition of bivoltism 
can be explained as a ease of reversion. 

J. F. Abbott 

WABnrNaTO^ Ukivebsitt 

TBE AMERirA}! ASSOCIATION FOR THE 
ADVANCEMENT OF HOIENCE 
SECTION B-PHYSICB 

The auniml mertiag of the American Associa- 
tion for the Advancement of fjcience. Section B, 
was held in Boston, heginning Tuesday morning, 
December 28, and closing Friday noon, December 
31, with two sessions daily. All sessions except 
that on the closing day were joint sessions with 
the American Fhyslcai Society. That on Tuesday 
afternoon was participated in also by Section A, 
and that on Friday was a joint session with Sec- 
tion L. The presiding offloers were Vice-president 
Bauer, of Section B, and President Crew, of the 


American Physical Society. All the meetings were 
held in the physics lecture room of Walker Build- 
ing, Massachusetts institute of Technology, except 
on Wedneeday, when both sessions were held in 
Cambridge at the .Jefferson Laboratory of Harvard 

varying from one hundred to two hundred Fifty- 
nine papers and addresses were presented at the 
meeting 

On Wedneeday evening there was an informal 
dinner for physicists at the Hotel Vendonie and on 
Thursday afternoon a reception was given to all 
visiting phyaicista and tiieir ladies liy President 
and Mis. Maclauiin of the Massachusetts Insti- 
tutc of Technology, at their home Both of these 
were well attended and greatly enjoyed. An in- 
formal dinner and conference of the ofiiceri of 
Section B and of the American Physical Society 
on Tuesday evening led to a satisfactory plan for 
a more complete cooperation of the two organiH- 
tiona and a bettei agreement witli respect to the 
range of activity of each 
A short business session on Tuesday resulted in 
the selection of the following oliieers foi tlie meet- 
ing next Christmas at Minneapolis 

I'icc-prcMdeiif ami Cluitrman of Seoivoa— K. B 
Rosa, Washington. D. 0 
ffeerffnry— A D, Cole, Columbus, 0 
Jfemher of Councif— W S Franklin 
Hodxoml Com mil fee -L. A. Bauer, E. B. Sma, 
A. D. Cole, A, Trowbridge, A P. Carman, 0. F. 
Hull and E L. Nichols 

Member of Oenerol Commuted— F, P. Whitman 
Several new merahera were added to the section 
and fifty members were made fellows of the 
association. 

At the joint sessions on Tuesday afternoon and 
Friday morning an effort was made to provide 
programs that would be of interest to others than 
physicUts. The papers presented were wholly by 
invitation. The. large audiences— approximately 
two hundred in each onae-and the interest shown 
demonatrated the success of this effort and led to 
a decision to adopt the “ general lnterest session ” 
na a permanent policy. The program on Tuesday 
was presented by Sections A and B jointly and 
that on Friday by Section B. These programs 
follow. 

TUEBPST ATTEBXOOX, DEOEUBU 28 
Borne Refonu needed in the Teaoking of Pkythe 
(vice-preaidentiol address of Section B) ■. Pro- 
fessor NaBL E. Duthe, of the Univeriity of 
Michigan. 
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(By title ) 

The Present State of our Knowledge oonoeming 
Permanent Maynetiem; A. A. Knowwon. (By 
title.) 

The Heat of Dilution of Aqueoue ^^alt Solution: 
F. L. Bishop. (By title.) 

TJfanoue and Vronyl Bemie^A Very Fine Band 
Absorption Solution Speoirum: W. W. 6tboivo. 
(By title.) 

tMulaiUm of Otfmatory Domet far Protecting 
Taletcopst and other Apporotve agaimi Ea- 
iremet of Heat and Cold: Vhcnt lom. (By 
title.) 

On the Free Vihraiione of a Lecher Bgalem; F. C. 


peychology and allied sciences. But in such caws 
as amount of knowledge of a language, degree of 
ability in English composition, quality of hand- 
writing, improvement in manners or morals and 
the like students of education should devise units 
of measure and arrange scales (or teachers. Any 
product or response or quality which varies in 
amount can ho measured even though It is com- 
plex, subtle and subject to an enormous effect 
from the personal equations of observers. 

The desiderata in a seale for the measurement 
of educational facta ai«: (1) that the points on 
the scale be defined with exactitude, (£) that a 





the family that sends him to school, and to the 
iety as a whole whiA is educating him to 
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time by a aingle individual in many eeliege o( the other gcotione of th 
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been reeeired during the year and 2i membershlpt 
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icaii A««ooi»tioii for the Advanoemont of Scienoe. title, ‘‘ Ineects and Entomologiate: Their Relatlona 
Referred to the offloere. to the Community at large." 

The following papers were read during the On Tuesday evening the visiting entomologists 
sessions: were the guests of the Cambridge Entomologioal 

R. Matheson: “Remarks on the External Anat- Club at a most enjoyable smoker held in Copley 
omy of the Haliplide." Hall. 

W. M Wheeler' “On the Effects of Parasitic J. Chutes Bsaolet, 



Professor Blingerland and the Speaker on the Life 
History of Beiemcoriglut malinut" (read by 
title). 

C. J. Triggerson. “The Life-cycle of the Oak 
Hedgehog Gall-fly (Acrospi# srMioceo).” 

F. L. Washburn- “A Jumping Seed-gall on the 
liurr Oak." 

A. D MacGillivray: “ The Female Reproductive 
Organs of Corydalit oomuta,” 

W, L, W Field- "The Offspring of a Captured 
Female of Bmilanhia prossrpHio." To be pub- 
lished in April number of Ptyohe 

H. H. Lyman. “An Improved Drawer for In- 
sect Cabinets and a New Substance for Lining 
them.” 

C. T. Bruee: “Some Notes on the Geological 
History of the Parasitic Hymenoptera.” 

J C. Bradley: “The Plaiting of the Wings of 
Hymenoptera.” 


The second annual meeting of the Association 
of Ofllcial Seed Analysts was held in Boston, 
December 28-29, 1909, in connection w-ith the 


meeting of the American Association for the A 


vancoment of Science. 


Agricultural colleges, exjieriment stations and 
state departments of agriculture in twelve states 
and the Canadian and the United States depart- 
ments of ngnculture were represented 
Three papers were presented as follows: 

“ The Effect of Alternating Temperature, on the 
Gonnination of Seeds,” by W. L, Goss, U. S, 
Department of Agriculture 
" Importance of Uniform Methods of Seed Test- 
ing,” by A. D. Selby, Ohio Agricultural Experi- 
ment Station 


“The Sale of Adulterated Farm Seeds in the 


by E. Brown, U. S. Department 



.M. J. Elrod “The Blackfoot Glacier as an 
Entomological Burying Place” (read by title). 

J. J. Davie, " Ohailophorut popvttfaUa Pitch 
versus 0/iaitophonu populifoUa Oeatland ” (read 
by title), 

L Haseman. "Tlie Life History of a Species of 
Psychodidio” (read by title) 

A. G Hanimar “ Notes on the life History of 


report on state legislation was adopted and the 
secretary was instructed to prepare both reports 
for publication. 

Btentary 

BOOIBTIBB ASD ACABBUIBB 






and occasionally (In iaomorphoua mlxturca) io ground. It la quite probable that they would be 
changing compoeition daring the change ot etate. able to jiroduoe bullion. Under piocent oonditione. 
The llret of these can bo eliminated; the second is however, working expenses would be very high. 


characteristic of certain minerals and tl 


» of record; the third is an essential fe 
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of the eeitern type The fecU eeem to oeeord 
better with the view of the immigration into the 
eastern end of New Providence of snaiis having 
the characteristics of Cenoru from the Eleothera 
Island (an immigration facilitated geographic 
conditions) and by the formation of varied coro- 
liinations of characters and pseudo-blenda by 
hybridization. 

Appliootiim of ike (jiudrate-uunu Theory «o the 
Conditions mi Tkeridont Reptiles and the Gen- 
etic Relations of the Latter to the MammaUa; 
W, K GnEooav. 


and the articular should be brought into contact 
with the stapes or primaiy auditoiy rod. But 
how can we conceive an adaptive, mechanical 
motive for this extraordinary change) Such 
aeems to be furnished by the embryology of the 
tympanic chamber of mammals As is well known, 
this chamber appears below the osslolea as a 
.diverticulum of the first gill opening. It grows 
upward and embraces the ossicles, which finally 
appear to be inside the cavity but are morpholog- 
ically outside of it, since they never pierce its 
epithelium. 80 in the hypothetical pro-mammal 
the vestigial guadrate and articular on the one 
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TBB OBOWB OF UBDICISB AS A 
PROFESSION' 

One of the most difficult and important 
qnestiona for the college student to decide 
is the question: “What occupation shall I 
choose when I graduate from college!” 
It is a question, moreover, which every 
student ought to decide for himself. Every 
person’s occupation should he suited to 
his tastes and capabilities and no one can 
decide whether a given occupation is suited 
to an individual’s tastes and capacities so 
well as the individual himself. It makes 
no difference who the student is or what he 
is; if he is the millionaire’s son and fool- 
ishly believes he need pursue no occupation 
at all, or if he is the merchant’s sou and is 
destined to fall into some niche prepared 
for him by parental industry, the truth 
still remains that if he is to enjoy the best 
gifts of life he must have occupation and 
that the occupation chosen should be one 
in which he can labor happily and use- 
fully. Every student here present should 
study this question with the conviction that 
it is in many respects the most important 
and vital question of his life. 

You are all to be congratulated upon the 
opportunity which is offered you for se- 
curing a college education. Whatever you 
eventually do, whatever occupation you 
elect to pursue, this college education will 
stand you in good stead, the higher its 
value the more wisely you avail yourselves 
of the opportunity it offers. It is some- 
what the fashion nowadays to carp at the 
so-oalled liberal education and it is cer- 

■Lertum dalivsred Novnnlwr 2, 1308, to the 
•tudsats at Tufto CoUsga. 
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tainly true that it does not accompliah all 
we have expected of it, a queation we can 
not conaider at the present time. Uany 
persona have attempted to aay what this 
same liberal education ought to consist of. 
In my opinion we may seek far and yet 
find no better definition than that given by 
Huxley. He said: 

That man, I think, hu had a liberal education 
who has been eo trained m youth that hie body 
le the ready lervant of hie will, and does with 
ease and pleasure all the work that, as a mech- 
anum, it is capable of; whose intellect is a cold 
clear logic engine, with all its parte of equal 
strength and in smooth working order; ready 
like a steam engine, to be turned to any kind of 
work, and spin the gossamers as well ae forgs the 
anchors of the mind; whose mind is stored with 
a knowledge of the great and fundamental truths 
of nature and the laws of her operations; one 
who, no stunted ascetic, is full of life and fire, 
but whose passions are trained to come to heel 
by a vigorous will, the servant of a tender con- 
soience; who hat learned to love all beauty, 
whether of nature or of art, to hate all viteness, 
and to respect others as himself. 

Such an education as thin Tufta College 
will give you if you do your part; auch an 
education as this will prepare you for any 
vocation and, better still, will furnish you 
with the general knowledge which will en- 
able you to select your eventual occupation 
understandingly. But remember too, as’ 
Gibbons says, that: “Every one has two 
educations, one which he receives from 
others and one, more important, whidi he 
gives himself.’’ Do not neglect this self- 
education. 

The earlier in your college course you 
are enabled to choose your profession, the 
better it will be for you, because early de- 
cision will enable you to choose your elect- 
ive studies in such a manner as to hear 
directly upon your profesmonal work. Mr. 
Plexner in an article in Soibncb has said 
that "statistics roughly compiled seem to 
indicate that perhaps seventy-five per cent. 


of the members of the first-year law classes 
at Columbia and Harvard knew while in 
college that they would study law after- 
wards,” and this would certainly indicate 
that an earnest student should be able to 
make his decision early enough to take ad- 
vantage of the college offerings. Unfor- 
tunately it is the case that many college 
men form false ideals of what the profes- 
sions really are. They idealize them from 
too narrow a view point, and slowly learn- 
ing that they are different in a practical 
way from the conceptions they have 
formed, they become dissatisfied with them. 
They become, as it were, the round pegs in 
the square holes. They do not fit. They 
have chosen professions for which they are 
unsnited. This idealization of the profes- 
sion is especially true of those contem- 
plating the study of medicine. If we could 
look mto the different aspirants’ minds and 
see depicted there the different ideals that 
each one had formed, I am sure we should 
find a strange and incongruous society of 
physicians I 

But, on the other hand, we should find 
that all had idealized certain qualities, 
though in different proportions. One man 
sees himself as the noted surgeon dashing 
about the country in his high-power motor, 
performing miraculous operations with 
curiously shaped instruments, and reaping 
a huge harvest of professional few. 
Another , sees , himself the fashionable 
consultant, the Doctor Firmin, concern- 
ing whom Thackeray has told us so 
much, without whose approval and ad- 
vice no one who is any one (at least so 
far as his bank account is concerned), can 
pass conventionally to the grave. Another 
pictures himself as the man of sci- 
ence working in his laboratory and dis- 
covering the cure of cancer, which shall 
make him for all time a benefactor of the 
human race; or he sees himself the special- 
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ist who knows everything which is known 
in some small branch of medical knowledge, 
and who is bending his best endeavors to 
searching out those secrets of his specialty 
which are as yet unknown. Or he sees 
himself as the teacher who is helping others 
to prepare themselves for the medical pro- 
fession ; or as the army surgeon whose med- 
ical knowledge is making possible some 
vast engineering achievement like the 
Panama Canal ; or the surgeon on the side 
lines who dashes out to render first aid to 
the injured gladiator of the football arena, 
or as the medical expert, clashing swords 
with the cross-examining attorney in the 
heated atmosphere of the brain-storm. Or 
lastly he sees himself as the old-fashioned 
country doctor, passing hia life among the 
tranquil beauties of nature, and driving in 
his battered buggy from village to village 
and from farmhouse to farmhouse, suc- 
coring the wounded, tending the sick; 
alleviating their pain and directing thoir 
treatment, a veritable good Samaritan 
doing his best for the good of his fellows; 
making a sufficient livelihood for his simple 
wants and happy in the position he has 
made for himself, a respected councillor 
and loved friend. 

Such are the various aspects in which 
the physician ordinarily appears to the 
average lay mind ; as the surgeon, the con- 
sultant, the Racialist, the expert, the offi- 
cial, the teacher, the hygienist and the 
general practitioner or family physician — 
or as one combining any or all these func- 
tions in varying degree. And such to a 
certain extent the average physician really 
is and the diversity of his functions is one 
of the great attractions of the profession. 
Ideals of such types blended together rep- 
resent what the medical profession really 
is, but by far the preponderating type is 
the type of the old-fashioned country doc- 


tor, the general practitioner whether he be 
in country or m town. 

By far the larger part of the regular 
medical profession of to-day is the family 
physician, who pursues medicine for the 
love he has for it and for the love he bears 
his fellows. And I say this confidently, 
knowing them as I do, and speaking con- 
cerning them and not as one of them. But 
I believe it would be hard to make them 
confess it of themselves, for the twentieth- 
century physician does not wear his heart 
upon his sleeve. He is half ashamed of 
his altruistic tendencies and often tries to 
hide them under a cloak of simulated 
roughness. He labors without pay in the 
hospitals and the slums; he forgets the 
weariness of his body and the pleasure of 
Its indulgence in his delight in his call- 
ing; he is charitable to the poor, con- 
siderate of the moderately- well-to-do ; he 
is a friend to those in affliction and is 
always ready to assume their burdens. 
If his work is arduous and the rewards 
are small, if his patients are exacting and 
his worries are great, he is always buoyed 
up by the consolation of the scientific in- 
terest of his work and by the knowledge of 
its usefulness. He is to-day a worthy ex- 
ponent of the highest and noblest of all the 
professions, “the flower of our civilisa- 
tion,” as Bobert Louis Stevenson has said, 
and' his duties are often of such a nature 
as to enable him to touch the heroic. 

An incident of this latter nature, rela- 
tively so common in medical practise as 
scarcely to excite comment among physi- 
cians, was related to me the other day by a 
i^ectator, because of its humorous aspect. 
The patient, a child, was dying of blood 
poisoning and it was hoped that by the 
transfusion of blood from a healthy living 
person by the new Crile method, its life 
might be saved. Several members of our 
pathological department offered their 
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blood for this purpose and one of them was 
chosen. Let me remark, in passing, that 
he had never before seen the child nor ita 
parents. An incision two or three inches 
long was made in his arm, deep enough to 
expose his radial ai-tcry, The artery was 
drawn from its sheath, cut squarely across, 
a tube was inserted in its lumen and the 
blood from his body permitted to flow into 
a vein of the unconscious child, the arms 
of the donor and the recipient being bound 
closely together. This jnxtapomtion was 
continued for twenty minutes or more. 
The pain to the donor was sickening, a pul- 
sating drag on the incised artery and its 
moving contact against the sensitive cut 
skin ; the danger was frightful, for let hut 
one of those minute organisms causing the 
blood poisoning in the child enter into the 
circulation of the volunteer and his fate 
was sealed. Anxiously the group of physi- 
cians at the bedside watched the increasing 
pallor of the donor, and the tension became 
so great that they could hardly bear it. 
Then one of them (himself a volunteer) re- 
marked: "How does it feel, Larry, to be a 
martyr t" and in the smile which followed, 
the situation was saved. And the story 
was related because of its humor! 

To attain success in the practise of medi- 
cine a man must possess knowledge to de- 
cide and courage to perform combined with 
a love for trutli, honor, justice and purity. 
Such success means for the most part mod- 
erate competency, a large part of the com- 
pensation being its scientific interest and 
the satisfaction experienced by the knowl- 
edge of a duty well performed; any one 
who has experienced the satisfaction Of 
alleviating pain or saving life will not 
underrate this compensation. It can not 
be estimated in money terms, but even in 
this mercantile age the average physician 
is one who feels more satisfaction in the 
thought that he has saved the life of a 


chad for its parents, or that of a mother 
for her children, than would come to him 
in the enjoyment of the steam yacht of 
modem high finance. As a money-making 
profession medicine ranks low. The same 
capital, industry and time would bring a 
larger financial return in almost any other 
calling At present it may be said of the 
profession that mo.st of its votaries make a 
modest income and but few a large income, 
though it can not be denied that there are 
a few who enjoy very large incomes de- 
rived from the profession of medicine. 
Any one who estimates the values which 
money can buy as above those which I have 
tried to indicate would do well to choose 
some other profession. 

But there are also other advantages in 
the profession of medicine as a life work. 

In the first place it is essentially a 
gentleman’s profession. No one can suc- 
ceed in it unless he be a gentleman at 
heart, and this fact, well understood, ad- 
mits him into the best and pleasantest cir- 
cles of the social community. He meets 
people of culture; he associates with edu- 
cated men and women; with those who 
make and administer our laws and who 
direct our charities and educational insti- 
tutions Such environment is enormously 
stimulating to his intellectual life. 

In spite of the fact that he la anybody’s 
servant, he is nevertheless his own master. 
He can arrange his work to suit himself 
and he submits to no dictation as to how 
it shall be done. It is he who decides 
what he shall do and how he shall do it. 
He is not, as in so many other occupations, 
the instrument of another’s will. 

Notwithstanding the fact of the ardu- 
ousness of his ealliiig, he has, of course, his 
periods of leisure, and this leisure is at 
his own disposal, as is the case in few other 
occupations. His home life is perhaps 
more complete than is found in any other 
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OMttpttion excepting the ministry. His 
is broad, and always dealing with 
onr tilings, and in this way his interests 
«W 'IstttJnually broadening. 

Aasther advantage of bis profession is 
Jiil UBOciation with all classes of the oom- 
munity, with men, women and children, 
whereas in other callings his association is 
chiefly with men. In other words, he is 
Sttlfbling humanity instead of punning the 
^Mive d<^r. 

Mf. Barney, last week', spoke to yon of 
the crowded condition of the profession of 
tile law. The profession of medicine is 
also orowded. But reviewing the question 
judicially, so, it seems to me, aic all the 
otter profaisiona and callings, this crowd- 
il^f and competition extending into every 
branch of human activity wherein men and 
women gain a livelihood. At the present 
titne the only exception to this rule seems 
to be the general-housework girl ! 

Speaking of the profession of the law, 
it ii cuatomary to point out to aspirants for 
legal honors the value of a knowledge of 
law in other departments of human activ- 
ity, and students are told of the immense 
collateral value of such a knowledge in 
politics; in administrative positions; in 
banking, real estate, insurance and other 
occupations; and the implication is made 
that medicine relates only to the simple 
practise of medicine. Such a conclusion 
as this is a greatly mistaken one. Medicine 
in recent years has experienced such a 
broadening of its field of usefulness as is 
the case in no other profession. The foun- 
dation of such institutions, the Rockefeller 
Institute, etc., has created an entirely new 
field for the physician in the direction of 
the research worker. Nearly every hos- 
pital of note througbont the country has 
estahiished such laboratories for the study 
of the catuna and prevention of disease, 
and it is a matter now beginning to be well 


understood that the duty of the hospital is 
not only to care for the sick, but to study 
new methods for the cure snd prevention 
of disease among the well. Such positions 
aa these call for highly trained medical 
men, and it is a field which will soon be 
greatly enlarged by the establishment of 
clinical chemical laboratories as well as 
those for pathological and bacteriological 
research. 

The great expansion of our life insur- 
ance companies baa necessitated the em- 
ployment of a greatly increased number 
of physicians, and the time is not remote 
when these great institutions will under- 
stand the benefit which will accrue to them 
in the establishment of research workers 
who shall demonstrate lines upon which 
human life may be prolonged. 

The increase in the size and number of 
charitable institutions also calls for a 
largely increased number of medical at- 
tendants and new necessitira caused by our 
extending civilization are daily springing 
up— such necessities as the supervision of 
our water supplies; our drainage disposal; 
physical culture; quarantine regulations 
and board of health investigations. In 
fact all the great economic problems of the 
day are problems which must be largely 
decided by physicians; as examples of 
which attention is directed to the suprem- 
acy of the Japanese in their struggle 
against Russia, a supremacy largely due 
to the health and effectiveness of their 
troops, as perfected by physicians. And 
the German exploitation of Africa and the 
building of our own Panama Canal, were 
both rendered poseible by the conquest of 
the tropica by the physician. 

And we see the trained physioiati sought 
out as a teacher of sociology, of psychol- 
ogy,' of zoology and physiology and in 
other fields aa yet barely touched by the 
plou^ of progress. Such teaching poad- 
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tioM can generally be associated with a po- 
sition in a hospital or public institution 
also carrying a small salary, and afford a 
highly attractive means of gaining a mod- 
est livelihood. 

The preparation for the practise of med- 
icine calls for four years of hard hut in- 
teresting work in the medical school, and 
at least one year’s supplementary work in 
a hospital. The medical school work is 
elaborately described in all medical school 
catalogues. To describe it here would be 
beyond the scope of the present lecture. 
It might be briefly summed up as a study 
of the human body in health and disease, 
and the study of disease with its causes, 
prevention and treatment. The hospital 
work means the actual practise of medi- 
cine in the hospital under the direction of 
an eiperienced physician. 

Now the preparation for the medical- 
school work in the college should in my 
mind be somewhat along the following 
lines ; 

In the first place I would advise every 
student to do some work every day. The 
enthusiastic student could do more, and 
the less enthusiastic less, but I would ad- 
vise every student to do some, and it is as- 
tonishing how much one can accomplish 
by steady persistent routine work, even if 
but little time is devoted to it. And I 
would also advise every student to study 
some subject thoroughly, the idea being 
that he should understand what it involves 
to acquire accurate, precise knowledge; 
partly that he should have the benefit of 
the mental training thereof, and partly 
that he should have the direct benefit of 
the knowledge itself. 

Lord Broughton’s ideal of education 
was to know something of everything and 
everything of something. Of course that' 
is not practical now-a-days when knowl- 
edge is so diverse and extensive, but to 


know a few subjects pretty well and one 
subject very well seems to me to be all m 
have a right to expect from the average 
college student. To express this in differ- 
ent terms; I mean that it is fair to at least 
ask of a conscientious student that he 
shonid each year receive a good passing 
mark in all his studies and an A or B in 
one. Another thing which he should get 
from this college training is a good phy- 
sique, for the mere physical work of the 
study and practise of medicine is such as 
to demand a strong and vigorous body. 
Epictetus said that he was a spirit drag- 
ging about a corpse! Let no such spirit 
as this contemplate the study of medicine I 
And he should have a well-disciplined 
mind, because the study and practise of 
medicine call for a high degree of self- 
control. 

Special studies given in the college which 
will be of inestimable value to him in the 
medical school are biology (inclnding 
botany), physics, chemistry, Latin and 
Greek. English, German and French. 

1 have placed biology first because I con- 
sider It of the first importance, and let me 
say, in passing, that you, as students of 
Tufts College, are fortunate in having at 
the head of your department of biology 
one of the most distinguished biologists in 
the country. It is a great privilege to be 
allowed to sit under this inspiring teacher 
and at the risk of making myself unpopu- 
lar with him, I would advise every student 
in the college, no matter what he intends 
to be, to take at least one course in biology, 
that he may learn what science end acicn- 
tifle methods really mean. By studying 
biology you not only are enabled to form 
a pretty correct idea as to what the study 
of medicine is like ; to judge whether or no 
you are likely to make a suecess of it; you 
not only familiarise yourselves with the 
scientific methods of study, cultivating 
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pinimn of observation, of noticing 
similBTitien^d differences, and of describ- 
ing vcbstTOl^see, learning to use tbe scalpel 
uid the- nrtwoscope ; but yon also store 
your mind i#Hh a knowledge of facts, proe- 
essee ausd methods which will later ^ of 
direst vidtte twyou in the study of medi- 
dne. It wonU be hard for you to realize 
bow mndi tingst is lost in teaching medical 
students thesM methods of study which 
each one of you should acquire with- 
out unusual eflort in your college comae. 
It is sometimeai said of the work in col- 
lege that it ift not so much the things 
yon learn as die knowledge of how to 
learn which » valuable to the student 
in after life, J think this statement con- 
veys a false iinpression. It seems to me 
that the oolNige student nrcparing him- 
self for the study of medicine can not only 
learn bow to«tudy to the greatest advan- 
tage, but that he can also store his mind 
with facta aud principles which will be of 
enormous vflue to him. I believe that tbe 
mind shoni# be regarded in part as a store- 
house of fttcts, which can be drawn upon 
in emergwicy like a balance in the bank. 
I have n^er heard any one question the 
utility oj^'a, bank balance unless perchance 
it was po large ! Another advantage to 
the medical student of the study of biol- 
ogy ^'college is that it familiarizes him 
withAnimal life in its simplest forms be- 
fore he begins to study it in its most com- 
ptawform as evinced in man. By such 
stall' be is enabled to take a bird’s eye 
vi«#, as it were, of his subject before he de- 
votiB himself to its intimate study. It is 
litar studying the map of a city before we 
e^jore the city. 

S|cond to the study of biology, in its 
hj^rtance to the medical student, I should 
ra«k physics. No one can properly under- 
atwd the various processes of the human 
Mfwbo does not possess a knowledge of 


phymcs. Everything we do, everything we 
say, everything we think and everything 
that goes on within us is due to physical 
cause, and a knowledge of these underly- 
ing physical principles is absolutely essen- 
tial to a knowledge of medicine. I rank 
physics second to biology only because 
some knowledge of physics must of neces- 
sity be included in a knowledge of biology. 

Third on my list of collateral studies 
comes chemistry. A knowledge of ehem- 
istiy is of absolute necessity to tbe medical 
student because it deals with the composi- 
tion of everything he comes in contact 
with. Before he can study material things 
to advantage he must know of what they 
are composed. So important is chemistry 
that it ia taught in the different degrees in 
every medical school in the country, but it 
would be of the greatest advantage to the 
prospective medical student if he could ob- 
tain a good general knowledge of organic 
and inorganic chemistry, including quali- 
tative and quantitative analysis, before he 
entered tbe medical school; it would give 
him estra time for his purely medical 
studies, and it would enable him to master 
more easily his biological and medical 
chemistry. Chemistry, as you know, has 
a language of its own and a great saving 
of time is made if the language alone is 
acquired. 

Fourth in importance in the list of col- 
lateral studies is Latin, important to med- 
ical men because it is the language of the 
scholar and because medical men should 
be preeminently scholars. The language of 
medicine is essentially derived from the 
clashes; every bone and every muscle, 
every artery and every vein ; every nerve 
and every organ is described in terms of 
classical derivation. So also are all tbe 
drugs,' and even our prescriptions are 
written in Latin, though the Latin in some 
instances would give Cicero a surprise he 
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would never recover from! Some knowl- 
edge of Latin ia easential ; a more extended 
knowledge is highly desirable as an acces- 
sory aid to memory. 

Advanced English I place fifth in my 
list, giving it a lower place because a 
knowledge of English is presupposed. But 
in including it I mean to advise the more 
advanced and critical knowledge of the 
language ; a knowledge which permits ns to 
apeak and write it fluently and elegantly. 
A knowledge which has enlarged our vo- 
cabulary and has made us widely ac- 
quainted with English literature and its 
development— a knowledge which has de- 
veloped the reading habit and which makes 
us familiar with other people's thoughts 
and habits of thought, If I were to teach 
English to prospective medical students, I 
should also lay great stress upon the daily 
theme upon current events. 

German and French I place sixth and 
seventh in my list as valuable chiefly by 
enabling us to become conversant with the 
literature and scientific progress of other 
nations and peoples. One or more foreign 
medical journals a week help one amaz- 
ingly to keep pace with foreign progress. 
German and French are valuable, too, as 
enabling us to communicate at first hand, 
with foreigners if we study abroad, or with 
our foreign patients in practise at home. 
Few persons, not physicians, realize how 
greatly our foreign population is increas- 
ing. I remember at my clinic one day, 
when I was late, and four children had 
been kept for me to examine, that one was 
an Italian, one a Russian, one a Greek and 
one a Syrian! 

Economics and sociology would come 
eighth and ninth in the procession, both of 
immense importance to the medical man; 
tenth and eleventh, at the risk of being 
called an iconoclast, I should rank drawing 
and painting, and shorthand writing, and 


to round out the dozen, let m add pnWie 
speaking. 

These subjects will not, ol course, oc- 
cupy the student’s whole timh while in col- 
lege. Place is left for Mher elective 
studies. In these other elective fields the 
student can roam according to hie fancy. 
The suggested studies fonp the basis of 
Ins work; the supplementliry exonrsions 
famish variety. Nothing is last from the 
broadening effects of his college oonrse, 
hut much is gained from itj concentration. 

And now, before I release you for your 
short respite of well-earned leisure, let me 
quote to you the words of Kipling to the 
students in a London Ilqspital, and say 
that I need not “stretch yeur patience by 
talking to you about the high ideals and 
lofty ethics of a profession which exacts 
from its followers the largest! responsibility 
and the highest death rate— for its prao- 
titioners- of any profession in the world. 
If you will let me, I will wi3h\you in your 
future what all men desire— epongh work 
to do and strength enough to dc^the work," 
Hasold 

Tiuts College Medical School 


iK ISTSRMTlONiL COOPERATIVE ISVEB- 
TieATIOS ON BhBCTRWAL HTANPARDB 
The International Electrical Coqfeience, 
which met in London in October, lOOSi, pasiad 
certain resolutions with regard to electrical 
units and standards, but left to an intgiiia- 
tional cointoittee, which waa establishdd at 
that time, the duty of completing the apccifi- 
cations for the concrete electrioal Btandtadsi 
and of deciding upon a new numerical vplne 
for the Weston normal cell which could be 
adopted internationally. 

As is well. known, the value for the Oltrk 
standard cell (1.484 volts at 15° 0.) whioh 
was adopted by the Chicago Electrical Gdo- 
greiB in 1893, was not accepted by QennsSir. 
After further experimental investigati#lis, 
Germany adopted the value, 1.4398 volts «t 
15° 0. England, America, France and WHse 
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ottwr omuitqfee bive followed the Chicago 
Oengreas, wHereae other coimtriee have fol- 
lowed Qeraubi?, end hence there have been 
two differait values for the volt in use. 

In course of time, the method of preparation 
of the Olaii cell was improved so that the 
cell became mhre reliable, but at the same 
time its electromotive force was slightlj al- 
terod. At the Bureau of Standards, an allow- 
ance was made for the change in the E.M.F. 
of the Clorit ceB, so as to preserve the unit of 
electromotive force unaltered. In England, 
however, the original numerical value was re- 
tained in spite of the fact that the new cells 
had slight!; different values from the old. 
The result waa that a discrepancy arose be- 
tween the values in use in England and 
America. Hence, there were and still ore 
three different volts in use in different coun- 
tries. The Vestpn normal cell, officially 
adopted at th*' London Conference in place of 
the Clark cell, has the following values: In 
America, 1,0189 at 25”, equivalent to 1.019125 
volts at 20' ; in Germany, 1.0186 volts at 20’ j 
in England, 1.0184 volts at 20°. Some of the 
other countiies hare the some value as Amer- 
ica, others the same as Germany. England 
adopted tl)B last-named value only one year 
ago, and no other country, as far as known, 
has follop'ed its example. 

The l^ndon Conference of 1608 adopted the 
ohm aa/ represented by the resistance of a 
specified column of mercury, and the ampere 
as r^fesented by a certain moss of silver de- 
posit^ in a silver voltameter, as the two in- 
dwgndent fundamental electrical units, and 
deo^red that the value of the volt should be 
derived from these two. The eleetroobemical 
eqifivalent of silver adopted at London waa 
l.lfl800 milligrams of silver per second per 
aippore of current. It was known that differ- 
ent investigators had obtained different values 
for the electrochemical equivalent of silver, 
aooording to the kind of voltameter used and 
the methods of preparing the silver nitrate, so 
tlfet the international committee found itself 
(smfronted with the problem of preparing 
sj^ciflcations for the voltameter, when there 
wis a great difference of opinion as to the 
propkr procedure and as to the true value of 


the electrochemical equivalent of silver, which 
bad, however, been definitely fixed by the con- 
ference. 

The Inteniational Committee on Electrical 
Units and Standards is authorized by the 
London Conference to complete the work of 
the conference and to carry on intercompari- 
eons of standards among different countries, 
and to promote investigations upon the sub- 
ject of electrical units and standards, to the 
end of securing international uniformity with 
the highest obtainable accuracy. This com- 
mittee represents eleven different countries, 
there being two members each from America, 
England, France and Germany, and one mem- 
ber each from Austria, Italy, Russia, Switzer- 
land, Holland, Belgium and Japan. The 
president of the committee is Professor Dr. E. 
Warburg, president of the Ecichsanstalt, 
Berlin; vice-president, Dr. R. T. Glazebrook, 
director of the Nstional Physical Laboratory, 
London; treasurer, Professor 8. W. Stratton, 
director of the Bureau of Standards; secre- 
tary, Professor E. B. Rosa, physicist of the 
Bureau of Standards. The other eleven mem- 
bers of the committee are as follows: Dr. 
Osnke Asano, Department of Communica- 
tions, Tokyo, Japan; M. Ren8 Benoit, Bureau 
International, Sevres, France; Dr. N, Egeroff, 
director. General Chamber of Weights and 
Ueasures, St. Petersburg, Russia; Professor 
Eric G6rard, Liege, Belgium; Professor H. 
Hoga, Groningen, Holland ; Dr. Ludwig Kus- 
minsky. Commission of Weights and Meas- 
ures, Vienna, Austria; Dr, Stephen Lindeck, 
Physikolisch-Technische Reichsnnstalt, Ber- 
lin, Germany; Professor Gabriel Lippmann, 
The Sotbonne, Paris; Professor Antonio 
Rbiti, Florence, Italy; Mr. A. P. Trotter, 
Electrical Standards Laboratory, Whitehall, 
London; Professor H. F, Weber, Zilrich, 
Switzerland. 

In addition to the fifteen members ap- 
pointed by the International Electrical Con- 
ference, the committee was authorized to 
elect associate members to assist in carrying 
on its work, and at its first meeting in Lon- 
don, following the conference, five osaociato 
members were elected as follows: Dr, W. 
Jaeger, of Berlin; Mr. F. E. Smith, of Lon- 
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don; Professor Paul Janet, of Paris; Pro- 'Central d’EleotrieiW, Paris, SimWMn 
fessoT H. S. Carhart, of Ann Arbor, Micbi- dedegatos, as appointed by the diaMtew of &A 

gan, and Dr. F. A. Wolff, of the Bureau of three above named institutions, Hre PMfsMor 

Standards, Washington. W. Jaeger, Mr. F. E. Smith and^Mfesfor F. 

It was impossible to select a new value of Eaporte. These gentlemen ha^ .liad a vary 

the Weston normal cell in terms of the ohm considerable experience in worl(i%ith Standard 

and the ampere until the latter should be more cells and silver voltameters, liave poblitdMd 

precisely defined than had been done by the various investigations on theHMma, and are 

London Conference. Correspondence among eminently qualified to repreeedt their raapao- 

the members of the committee who were con- tive institutions and to join in the woA of 



impossible to agree upon the specifications of Washington The representitiree of the 
the silver voltameter without further investi- Bureau of Standards are BtOfessor E. B. 
gation, and it was proposed by the American ]{oea and Dr. F. A. Wolff, fin addition to 
members of the committee that a joint in- published papers, a great dealsof azparimental 
veatigation to cleat up, as far aa possible, work hoe been done at the Baaeau of Stand- 
outstanding problems on the etandard cell and ards which is not yet publishad, whidi throws 
the silver voltameter be arranged with tepre- eonaiderable light upon the qusitiona at iiaue. 
sontatives of several of the national standard- In addition to the work on (atandaid 
izing laboratories as participants. Professor S. and tho silver voltameter, a conjatriaon il to 
W. Stratton in his capacity as director of the be made of the resistance Btai«laida of the 
Bureau of Standards offered the facilities of several national standardizing r'inatitutkau. 
the Bureau of Standards for an international The wire standards of the ReicliMltftalt, the 
investigation, and in his capacity as treasurer National Physical Laboratory an(l,|h« Buwau 
of tho International Committee on Electrical of Standards differed only about t|n> puis in 
Units and Standards offered to secure the » hundred thousand at the last inliwomiiaTi- 
funds to pay the expenses of the investigation, son about a year ago, the standai^ cf the 
In this connection he received valuable assis- Jrst two of the above institution* Eaving 
tanoe from Mr. John W. Lieb, Jr., who been fixed independently by legally gpeeified 

placed the matter before the governing bodies mercury ohms. It is expected that a f"""" 

of tho American Institute of Electrical Engi- value of the international ohm wiU ba«4«|Md 

nears, the National Electric Light Associa- upon, so that no difference greater tb^ me 

tioE, the Association of Edison Illuminating part in a hundred thousand will exist 
Companies and the Illuminating Engineering the wire standards of the national Btandl*|dtl- 
Society. These four societies made appro- ing institutions. , 

priations of $1500 each to defray the expenses It is confidently expected that the cok- 

of the propoBwl investigation. Their ganer- mittee will succeed' in coming to a satisfid- 

osity in this matter is very highly appreciated tory agreement with respect to the offioU 
by the International Committee on Electrical specifications of the silver voltameter and the 

Units and Standards, Some smaller contri- Weston normal cell, and will be able to igrt* 

butions were also received. upon a value for the latter which can He 

It was arranged that the proposed inveeti- recommended to all countries of the worH 
gation should be carried out at the Bureau of for adoption. The degree of accuracy whiA 
Standards by representatives of that ineti- is now obtainable in electrical 
tution together with one delegate from tho both in absolute measurements and in r«l*- 
Physikalisch-Technisoho Eeichsanstalt, Ber- tive measurements, far surpasses what w|l 
liu, one from the National Physical Labora- poesible in 1898, and indeed has inorea^ 
tory, London, and one from the Laboratoiie greatly within the last five years. TharjS 
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TMfoii to belieTB that raluM adopted nov will 
be aatiafaetory for a generation at leaat with- 
out change. The European delegatee hare 
brought with them, from their own labora- 
toriae, a quantity of apparatue and chemirala 
in order that they may reproduce work done 
in their own lahoratoriea at the Bureau of 
Standardi, as accurately as poaeible. Stand- 
ard cello will be set up by the repreaentatiyea 
of each of the four inatitutiona, and accu- 
rately compared and tested. In the aame way 
different forms of silver voltameters will be 

operated in series with one another, and the 

quantity of silver deposited in each determined 
with very great accuracy. The Bureau of 
Standards has provided every facility for 
carrying on this work expeditiously and with 
the highest precision. 

The three European delegates arrived from 

Europe recently, and proceeded to Washing- 

ton after a short stay in Kcw York, in time 
to begin their work at the appointed time, 
April 1, It is not known how long the work 
will oontinue, but it is hoped to complete it 
in two months. 

Edwabo B. Boss 


PBDSIIAL EXPEUDITURES FOR THE OOE- 
SERVATION OF THE NATIONAL HEALTH 
O 1 BTAI.V contributors to American Health 
(the official organ of the American Health 
League, published by the Committee of One 
Hundred) have expressed the opinion, that 
while the care and health of animals is a mat- 
ter of extreme importanoe to the federal gov- 
ernment, the health of human beings, on the 
other hand, is a matter of indifference. At 
least, this is what one would infer from the 
following quotations taken from American 
Health. • 

John Pesss Norton, PLD., Amerioun Health, 
March, 1908, page 18: 

We look with horror on the hlaok plague ol the 
middle ages, The hlock waste was but a passing 
cloud compared with the whits watte visitation. 
Of the people living tO'day over eight millions 
wili die of iuherouloaie, and the federal govern- 
ment does not raise a hand to help them. 


The Department of Agriculture spends seven 
million dollars on plant health and animal health 
every year, hut, with the exception of the tplendid 
work done by Doctors Wiley, Atwater and Bene- 
dict, Congress does not directly appropriate one 
cent for promoting the physical well-being of 
babies. Thousands have b«n expended in stamp- 
ing out cholera among swine, but not one dollar 
was ever voted for eradicating pneumonia among 

Mrs. Gibson Amoldi, Bulletin of the Committee 
of On« Hundred on National Health, Sep- 

tember, 1999, page S; 

The national government of the United States 
spends 87,009,909 on plant and animal health 
every year, and hundreds of thousands fighting 
beetles and potato bugs, but not one cent to aid 
the six million babies that will die under two 
years of age during the next census period while 
mothers sit by and watch in utter helplessness. 
This number could probably be decreased by as 
much as one half. Why is nothing done! . . . 
Bulletin No 33 of the Committee of One Hundred 
on National Health, October 1909 

At a meeting held in Denver in August an inter- 
esting paper on meat inspection was read by Miss 
Lakey, chairman of the food committee of the 
National Consumers' League. Resolutions were 

should provide more sanitary slaughter houses. 
Miss Lakey showed that the federal inspection is 

To those who are more familiar with the 
health work now being carried on by the fed- 
eral government here at Washington and in 
its branch laboratories, these statements, 
while correct as to certain details, are objec- 
tionable because of their implications. The 
above quotation from Bulletin 83, for ex- 
ample, was BO placed as to carry (to the writer 
at least) the impression that the federal in- 
spection was being criticised, not alone as to 
the quantity of meat inspected, but also as to 
the quality of the inspection. The writer has 
been oorrected by one who attended the Den- 
ver meeting of the Association of State and 
DTational Pood and Dairy Departments, and 
informed that the federal meat inspection 
servioe was held up by Hiss Lakey as a good 
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example to be aggressively followed by state 
and mtmicipal bealth boards. Inefficiency 
was not implied. 

The object of this article is not to criticise 
these contributors or the Committee of One 
Hundred, but rather to point out that, far 
from being a matter of indifference, the na- 
tional health is a matter of the gravest con- 

Tor what purpose is the health work now 
being carried on in the following federal de- 
partments 1 

First: The Bureau of Chemistry. The 
work of this bureau (involving an annual ex- 
penditure of approximately $750,000), partic- 
ularly in the enforcement of the food and 
drugs act, is too well known to need descrip- 
tion here. Even the babies have not heen 
forgotten; the composition and digestibility 
of baby foods have been studied; a more de- 
tailed and thorough study of the subject has 
been planned and will probably be in progress 
in the near future. Considerable work is be- 
ing done upon “soothing syrups" manufac- 
tured and sold in violation of the food and 
drugs act. 

Second; The Hygienic Laboratory of the 
Public Health and Marine Hospital Service. 
This laboratory has made investigations along 
several lines. Certain parasitic diseases in 
man (« g., hook-worm disease) have been 
studied; milk aud its relation to the public 
health has been a subject of both extensive 
and intensive research. Investigations of the 
dissemination of tuberculosis and typhoid 
fever through interstate traffic are in progrota. 
The Marine Hospital Service maintsine the 
federal quarantine (appropriation— $400,000 
for the fiscal year ending June 30, 1900). 
For the same year congress appropriated 
$700,000 to be used by the Public Health and 
Marine Hospital Service “ in case of threat- 
ened or actual epidemic of cholera, typhus 
fever . , . in aid of state and local boarda 
... in preventing and suppressing the spread 
of same. . . 

Third : The investigations on the food and 
nutrition of man now being carried on 
through the Office of Experiment Stationa. 


Likewiae, of undonbted valne is the iro^ 
the Surgeon General of the United 
Army. The work done by that ofilce itt ’teiph’ 
ing out the relation between the mofguit»«lt| 
the spread of yellow fever is obviously of »ft«l 
importance. 

Fourth: The Bureau of Animal Indutti|> 
In this bureau the federal health work ie 
ing carried on through several of ita difiaiona. 
The Meat Inspection Division (for fhiefa 
congress appropriates $3,000,000 per year) ittr 
speeta the inter-state trafije in meat. thO* 
assuring the country a clean mast tu^ly. 
Hook worm in man was first laapeetad 
through the work that has been done with 
this parasite in animals. 

To certain criticisms of the federal inapoo- 
tion a very interesting reply by the Burean 
of Animal Industry is to be found in the 
Twenty-third Annual Report of that 
for 1906, page 443, cf leq. 

The Dairy Division is making every effort 
to cleanse and purify and improve the aift 
and dairy products of the country. Tlx 
proper construction, care and ventilation 
the bam, as well as improved methods of ma- 
king cheese, are subjects of investigation. 
For the inspection of butter-renovating fao- 
tories $10,000 are expended annually. For 
investigations on methods of improving til* 
quality and quantity of dairy products, $$0.- 
000 are expended annually. 

If the amount of money expended by thi 
federal government through these several 
bureaus (considerably over $4,000,000 per 
annum) may be taken as a correct measure of 
the interest tsken in their work, it foUowa 
that the national beakb is a matter of some- 
thing more than incidental interest to the 
federal authorities. The above-mentioned 
amounts, however, do not by any means repre- 
sent the total amount expended through chan- 
nels making for the national health. If the 
eating of certain abnormal varieties of com 
in certain localities induces seriously dis- 
eased conditions in the people eating it, ii the 
expenditure in studying the biology of tbs 
com any less useful than that in studying the 
disease in mant 
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Ths relations of some of the branches of 
federal activity to the public hcslth are very 
direct and obvious. Some of the investiga- 
tions of the Hygienic Laboratory of the Pub- 
lic Health and Marine Hospital Service, for 
example, resulting in the tracing of typhoid 
fever to contaminated milk, are evidently made 
for the immediate protection of the public. 
The work of the Meat Inspection Division in 
preventing the sale of the meet of diseased 
animals is just as immediate in its purpose. 
It is evident that a plentiful supply of whole- 
some food is as essential to the health of a 
people as any other measure for the preven- 
tion or eradication of disease. Wcll-nour- 
iahed bodies may resist disease where impov- 
erished ones succumb. 

But the bearings of other branches of fed- 
eral activity upon the public health may not 
be ao obvious to the suiierficial or casual ob- 
server. To such an observer the study of the 
proper construction and ventilation of a barn 
may not be as close to the public health as 
the study of the proiierties of an antitoxic 
serum. But in these days of preventive med- 
icine we are willing not alone to be cured of 
disease, but even to prevent it in almost any 
way whatsoever— for example, by using only 
clean milk, from clean, healthy cows, and 
which obviously can only be kept clean and 
healthy in barns of sanitary construction 
and ventilation. The enemy (the pathogenic 
microorganism in this case) will enter through 
any gate. All of them must be closed. 

The figures quoted above have been taken 
from Document No. 1,081, Souse of Eepre- 
sentatives (Treasury Department Document 
No. 9,816), Estimates of Appropriations for 
the fiscal year ending June 80, 1810; also, 
Treaanry Department Document No. 2,688, 
Statements of Balances, Appropriations and 
Disbursements of the Government for the 
fisoalyoarendad June 80, 1808. Both of these 
publications ate easily obtoiuable by those 
interested, at the Library of the D. 8. De- 
partinent of Agriculture. 

W. N. Bmo 

WasHwaTOK, D. G. 


A DEPARTMEXT OV PUBLIC HEALTB 

ScKATOa Owen has introduced in the senate 
a bill establishing a Department of Public 
Health, which has been read twice end re- 
ferred to the Committee on Public Health 
and National Quarantine. The principle of 
thia bill has been approved by the committee 
of one hundred of the American Association 
for the Advancement of Science, and mem- 
bers of the Association are urged to make 
efforts to secure the passage of the bill, more 
especially by writing letters to members of 
congress endorsing the principle of the bill 
and in favor of a wide extension of the present 
health work of the national government. 

President Taft, in his public addresses, as 
iu his first annual message to congress, both 
the great political parties in their platforms, 
the National Orange, the American Federa- 
tion of Labor, the American Medical Asso- 
ciation, the Committee of One Hundred, and 
others, have put themselves ou record as in 
favor of a broad reform of the existing situa- 
tion. It is important to impress upon con- 
gress that there is a thoughtful end wide- 
spread demand in this country for compre- 
hensive reform at this time. 


TBE AUERWAX CBEBICAL SOCIETY 

The summer meeting of the American 
Chemical Society, to be held iu San Francisco, 
July 19-16, 1910, promises to be one of the 
pleasantest outings ever enjoyed by the mem- 
liers of the eociety. 

A special train made up of the Santa Fe’s 
finest equipment will leave Chicago on the 
evening of July 4. arriving at Colorado 
Springs on the morning of July 6. About six 
hours will he allowed for a trip to Manitou, 
the Garden of the (Joda or to the top of Pikes 
Peak. Leaving about one o’clock the train 
will reach Adamana on July 7 and a half day 
wUl be spent in a vUit to the Petrified Forests, 
two of which and possibly three may he exam- 
ined. Leaving Adamana that night the party 
will arrive at the Grand Canyon of the Colo- 
rado on the morning of July 8 where the day 
will be spent Leaving the Grand Oanyotl 
that evening the train will arrive at Kedlands 
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and Birergide, Oaliforniai the foUoving after- 
noon and about two hours and a half will be 
given to the semi-tropical scenery of each of 
these two cities. Sunday, July 10, will be 
spent at Los Angeles, leaving there in the 
evening and arriving at Lang, Oal., on the 
following morning. At Lang the borax mines 
will be visited on invitation of Mr. S. T. 
Mather, of the Thorkildsen-Mather Company, 
where the party will be their guests until about 
1:30 o’clock, when the train will leave for 
Santa Barbara, giving us about five hours in 
that unequalled seaside resort. During the 
night the train wilt leave for San Francisco 
via the coast route of the Southern Pacific, 
probably reaching our destination about twelve 
o’clock on July 12. 

The meeting will follow and our entertain- 
ment by the California Section. The tenta- 
tive program for our entertainment includes; 
first, a steamer trip around the Bay and out 
through the Golden Gate; second, a trip to the 
of Mt, Tamalpais and to the Muir Woods, 
first giving us an extensive view of the 
in, the bay and the surrounding mountains 
and hills, while the second contains fine speci- 
mens of the coast redwood (Sequoia temper- 
virene); third, an excursion on the Ocean 
Shore Railway to Pescadero with a possible 
return via the Santa Clara Valley; fourth, an 
excursion to the vineyards and wineries of the 
Italian-Swiss colonies in Sonoma County; 
fifth, a visit to the University of California 
at Berkeley; sixth, a visit to Stanford Uni- 
versity with a possible automobile trip through 
the orchards of the Santa Clara Valley; sev- 
enth, a camping out trip for one night and 
parts of two days into the Big Basin, the 
State Park, where some of the biggest red- 
woods ate to be seen ; also it is hoped to visit 
some of the local manufacturing plants. 

Following the meeting the party will dissolve 
as a whole, returning as they desire, either 
via the smelters in Utah and Colorado, via the 
beautiful scenery of the Canadian Pacific, or 
via the National Tellowstone Park. 

Unusually low rates have been obtained 
from Chicago; namely, $62.60 for the round 
trip from that city with $16 extra if the party 
returns via the northern routes. There will 


be $6.60 extra railway fare on the side trip to 
the Grand Canyon. The berth rate from 
Chicago to San Francisco will be $14 with an 
additional charge for the four extra days in 
transit in lieu of hotel expenses, as the Pull- 
mans will be used throughout tha trip. This 
additional charge will approximate $7 on the 
berth rate. 

The Puget Sound Section are hoping that a 
considerable number of the members may de- 
cide to return vis Seattle and if a party can 
be formed they will make every effort to show 
us their own delightful surroundings. 

In view of the efforts that are being made 
by the California members and of the unusual 
attractions of the trip, it is hoped that a spe- 
cial effort will bo made by eastern members 
to be present at the meeting. Beaervations for 
the special train will be made in the order of 
their receipt. Any members of allied societies 
going west at this time who may wish to share 
in the privileges of the special train should 
address the secretary, Charles L. Parsons, New 
Hampshire College, Durham, N. H. 

BciEyriFic yoTSB avd yms 

Betobe the Paris Academy of Sciences on 
March 4, M. Picard made a eulogy on the late 
Alexander Agassis. Mr. Agassii had attended 
a meeting of the academy two weeks pre- 
viously. 

The will of Alexander Agassiz, dated Sep- 
tember 17, 1906, was filed at Newport, on April 
14. He bequeathed $200,000 to Harvard Uni- 
veirsity, half for the Museum of Comparative 
Zoology and half for its publications. The 
university alsp receives scientific apparatus 
and books, and will ultimately receive the 
further sum of $12,000. Mr. Agassiz further 
bequeathed $50,000 to the National Academy 
of Sciences and an equal sum to the American 
Academy of Arts and Scienoes, $26,000 is 
left to the Newport School of Manual Train- 
ing, to which ultimately $6,000 will be added. 
Mr. Agassiz’s will further provides that In the 
case of the death of any one of his three sons 
without issue his share of the estate shall 
ultimately go to Harvard University for the 
Museum of Comparative Zoology. 
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On the oecaeion of tho retirement of Dr. 
Charles F. Chandler, bead of the Department 
of Chemistry of Columbia University, a testi- 
monial is to be tendered in his honor under 
the auspices of the Chemists’ Club, the Society 
of Chemical Industry, the American Chemical 
Society, the American Electro-Chemical So- 
ciety, the American Institute of Chemical 
Engineers and the Verein Deutscher Ohem- 
iker. The form of the testimonial has been ar- 
ranged as follows; first, a banquet at the 'Wal- 
dorf-Astoria, on Saturday, April 30, at 7 P.M.; 
second, the presentation of a bronre bust in 
heroic sise, to be executed by Mr. J. Scott 
Hartley, which bust it is expected will finally 
be presented to the Chandler Museum of 
Columbia University, while a replica will be 
presented to Mrs. Chandler, and third, the 
creation of a Chandler testimonial fund for 
the purpose of purchasing books for the library 
of the Ohemista’ Club. Subscriptions for the 
dinner (five dollars) and to the testimonial 
may be sent to the treasurer of the committee 
of arrangements, Dr. Morris Loeb, 278 Madi- 
son Avenue, New York City. 

Sni WiLLiAU Bamsay will be president of 
the British Association for the meeting to be 
held next year at Portsmouth. 

On the occasion of the installation of the 
Duke of Devonshire as chancellor of the Uni- 
versity of Leeds, on June 11, the degree of 
doctor of science will be conferred on Lord 
Bayleigh, Sir Clements Markham and Dr. 
Osier, 

Ths; Boyal College of Burgeons of England 
has awarded a gold medal to Dr. Bobert 
Fletcher, principal assistant librarian of the 
library of the surgeon general’s office in 
Washington, in recognition of his. services in 
connection with the indexirig of the catalogue 
of that library. 

Thb Philadelphia Geographical Society has 
conferred its gold medal on Commander 
Bobert E. Peary, who lectured before it. 

Sib Habbt Johnston, G.O.M.Q, baa been 
elected a corresponding member of the Italian 
Geographical Society. 


A Malaoolooioal Ciob has been formed at 
Boston, with Professor E. S. Morse as the 
first president. 

Pbesidbnt Ohablbs R.' Van Hise, of the 
University of Wisconsin, will attend the In- 
ternational Geological Congress at Stockholm, 
Sweden, this summer, sailing from Quebec on 
July 1 for Liverpool. He may be accom- 
panied by Professor 0. K. Leith of the geo- 
logical department. 

Da. Geoboe Grant MadCiirdy has been ap- 
pointed to represent Tale University nt the 
International Congress of Americanists to be 
held in the City of Mexico, September 8 to 14, 
1910. 

PBOEESsoa PouLTON, F.E.S., Dr. Dixoy, fel- 
low of Wadham College, and Dr. Malcolm 
Burr, New College, have been appointed as 
representatives of Oxford University at the 
International Congress of Entomology to be 
held at Broseels in August next. 

Db. Abthub TwiNDia Hadley, president of 
Tale University, has accepted an invitation to 
deliver the golden jubilee address before the 
University of California on May 17, 

The council of the Institute of Metals, 
London, has initiated an annual series of May 
lecturee. The first will bo given on May 24 by 
Profeseor W. Gowland, F.R.S.. on “ The Art 
of Working Metals in Japan.” 

PaoFEBson William Obaham Siiisner, of 
Tale University, eminent for his contributions 
to sociology and economics, died on April 12, 
at tlie age of sixty-nine years. 

The Rev. Jeremiah Lott ZabrUkie, known 
for his work in entomology and microscopy, 
died at his home in Brooklyn, on April 2, at 
the age of seventy-five years. 

Sib Robebt Gitfen, the eminent British 
Btatiatician, died on April 12, at the age of 
seventy-three years. 

PBorassoB Jumen Fbaipont, rector of the 
University of Lifige, well known for his 
writings on anthropology and geology, died on 
March 22 in hia fifty-third year. 

Mb. Adolph Lewibohn bos given $130,000 
to Mt. Sinai Hospital for the erection of a 
pathological laboratory. 
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Ws learn from Nature that the Taluablo col- 
lection of shells formed b; the lata Hr. Thomas 
Gra.v, of Glasgow, who died recently at the 
advanced age of eighty-nine, has been left by 
him to Kelvingrove Museum, Glasgow. More 
than T,000 species of shells are represented in 
the collection. 

PaorsasoR Husby BinEBiiAH, of Loudon, 
who died on December 6, aged seventy-five, 
leaving on estate of the value of £1S,000, be- 
queathed £500 to the memorial fund of the 
Iron and Steel Institute. The residue of his 
property he left subject to a life interest, 
to be applied in the encouragement of the 
study of mineralogical science at the Boyal 
School of Mines. 

Phesipent Taft sent to congress on April 9 
a message recommending an appropriation of 
CSO,000 for a laboratory in which to conduct 
investigations on cancer. “The very great 
importance of pursuing the investigation into 
the cause of cancer,” said the president, “can 
not be brought home to the congress or to the 
public more acutely than by inviting atten- 
tion to the memorandum of Or. Gaylord 
herewith. Progress in the prevention and 
treatment of human diseases bee been mar- 
velously aided by an investigation into some 
diseases in those of the lower animals which 
are subject to it, and we have every reason to 
believe that a close investigation into the sub- 
ject of cancer in fishes, which are frequently 
swept away by an epidemic of it, may give us- 
light upon this dreadful human scourge.” 

OiNOitiNATi’s city council has repealed the 
ordinance passed a year ago whereby “more 
daylight was to be gained for workers by set- 
ting local clocks two hours fast from May to 
October of each year.” 

A LETTEB has been received from Professor 
E. B. Frost, director of the Terkes Observa- 
tory, regarding recent observations of Halley’s 
Comet made at that place. On April 12 Pro- 
fessor Frost found the comet more conspicuous 
than the adjacent star c Piecium, and Pro- 
fessor Barnard estimated the nucleus, which 
was not stellar, to be two magnitudes fainter 
than this star. On April 14 the comet was 
photographed with 6 m. exposure. Ho tail was 


visible with any of the instruments. Visual 
observations of the spectrum were made by 
Professor Frost and Dr. Slocum, and showed 
a distinct continuous spectrum from the nu- 
cleus. No bright bands or linos were seen. 
The intensity of the continuous spectrum, 
relative to the emission bands, has greatly 
changed since the comet was visible in the 
evening. 

The Ilarpswel! Laboratory, at South Harps- 
well. Me., will be open to investigators during 
the present summer from June 30 until Sep- 
tcraliec 1. Owing to the absence of Dr. Kings- 
ley 111 Europe it will be under the charge of 
Professor H. V Neal, of Knox College, Gales- 
burg, III., to whom all communications and 
applications for places should be addressed. 
Thanks to the participation of several colleges 
and universities, the laboratory is m a position 
to offer Its facilities free to all who srs de- 
sirous of carrying on investigations on the 
uortlicni fauna or fiora. There are only nine 
rooms available for students, and as some of 
those are already engaged, an early application 
for places is advisable. No circulars will be 
issued this year. 

The seventh annual eossion of the Puget 
Bound Marine Station, located at Friday Har- 
bor in the State of Washington, will com- 
mence on June 38 and continue till August 
8, 1910. This station, which is conducted 
upon a cooperative basia through the afiUiation 
of a number of the educational institutioua 
of the northwest, will open this season with 
greatly increased facilities. A laboratory 
building is under construction which will be 
available for uje at the beginning of the 
coming eeasion. This structure will be pro- 
vided with running water, both fresh and salt, 
research rooms for investigators, dark room 
for photography, facilities for elementary in- 
struction and a small but welt selected library 
bearing upon the natural history of the north- 
west. The equipment includes a steamer fitted 
with dredging apparatus for deep water work 
and smoU boats for shore collecting. Provi- 
aion has been made for elementary clasaee ae 
well as for advanced etudents and for inveeti- 
gators who wish to pursue individual re- 





for endowaont, . 
templflted are a ec 
school; a training school for teachers; a de- 
partment of preventive medicine, and a bniM- 
ing for pathology, 

A JOIST hearing on the bills to appropriate 
1852,000 for new buildings for the College of 
Agriculture and 8130,000 for new buildings 
for the Veterinary College at Cornell Uni- 
versity was given on April 5 by the finance 
committee of the senate and the ways and 
means committee of the assembly. Thirty- 
six persons spoke in favor of the bills and no- 
body appeared in opposition to tlAm. From 


now instructor in physical training, to be as- 
sistant professor; Luther W. Bahney," now in- 
structor in metallurgy, to be assistant pro- 
fessor. 

DISOVmON AVD CORRESPOSDMCE 
Tire GWM THKOHT OF MBEABE 
In SciENOE for April 1, p. 500, Dr. Fielding 
H. Oarrison hae pointed out the true author 
of the germ theory. We can readily accept 
this until an earlier author is discovered by 
some one. Knowledge in most cases seems to 
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be built up from the iuveetigatioiu of a num- 
ber of observers. Dr. Garrison doses his very 
interesting account ])y saying: “But no one 
ever thought of mosquitoes in relation to yel- 
low fever before the time of Finlay and Wal- 
ter Heed.” Dr. Heed and his associates 
proved the theory, which was the all-impor- 
tant event, but it may not be amiss tn call 
attention to an article published by Dr. 
Josiah C. Nott in 1848. lie was evidently a 
learned physician of wide experience, a keen 
observer and reasonor, and in addition had a 
profound knowledge of the literature of ao- 
ology, particularly entomology. To what ex- 
tent he anticipated present knowledge of the 
mosquito transmisaion of yellow fever may be 
somewhat a matter of opinion. The article ia 
a most interesting one and will well repay 
perusal. It should be read in its entirety to 
got the proper conception of it and realize to 
what a remarkable degree the man was ahead 
■of his day. The title is “ Yellow Fever con- 
trasted with Bilious Fever— Beesons for be- 
lieving it a disease sui generis — ^Ita mode of 
Propagation — Kemote cause— Probable in- 
sect or animalcular origin, etc., by .Toaiab 0. 
Hott, M.D., Hobile, Alabama. Kew Orleans 
Medical and Surgical Journal, IV., pp. 568- 
601, 1848.” A few extracts may prove in- 
teresting, as this journal is not accessible to 

1 propose to now show, from facts presented 
during the various Epidemics in Mobile that the 
morbific cause of Yellow Fever is not amenable 
to any laws of gases, vapors, emanations, tc., 
but has an inherent power of propagation inde- 

accords in many respects with the peculiar habita 
and instincts of insects. . . . There are even per- 
fectly aiithenlicated instanws where one aide or 
end of a ship has suffered severely from this dis- 
ease, whilst the other was entirely free from Itl 
We can readily believe, that certain insects which 
are endowed with unaccountable instincts and 
habits might attack a part of a ship, or a tree, 
of a wheat or cotton field; but we can not imagine 
how a gae could he turned loose on one side of 
the cabin of a vessel and not extend to the other. 
. . . Yellow Fever can not be explained by the 
malarial’ theory, and it must remain with the 
‘Used in the sense of bad air. 


reader to determine whether the chain of analogies 
offered, render the Insect theory more probable. 

. . With these facts before us, bow much more 
easily may we account for the spread of yellow 
fever from a focus, by the insect, than by the 
malarial' hypothesis— here is something tangible 
and comprclirnsiMe. 

In regard to cholera he says : “ The history 
of these great epidemics which sweep over 
the surface of the globe affords very strong 
support to the Insect theory.” Dr. Nott’s re- 
marks on vessel quarantine are in absolute 
accord with the knowledge and practise of to- 
day. Eenry Skinnib 

Tint Acabzmt or NaTcaAi. 

ScnNCES or PHtuiicLriiu 

DOES EVCESSIVE UOHT UMIT TBOPIOAL PUNKTOm} 

To THE Editor or Soienoe: Among the 
numerous explanations of the richness of 
polar seas in plankton and the poverty of 
tropical waters, I fail to see any mention of 
the lothal effect of excessive light, yet this 
effect is so well known that we make daily use 
of sunlight to destroy pathogenic organisms, 
all of which flourish in tbs dark only. The 
tropics are rich in all land forms, but in every 
case there is some provision by which the 
protoplasm is protected from excessive light, 
and, as a matter of fact, the ordinary bacteria 
of northern latitudes do not flourish in the 
tropics. In the waters, on the other hand, 

. unpigmented forms have nowhere to hide, as 
in caves, crevices, under rocks or under the 
shade of pigmented once, except as parasites 
in the bodies of multicellular organisms, and 
must perish through this disinfecting power of 
the sun’s rays. The same phenomenon has 
been found by the metropolitan sewage com- 
mission in the waters of New York harbor, 
where the winter flora derived from sewage is 
far rioher than the summer. 

The vernal increase of phyto-plankton in 
northern waters is the same phenomenon u 
the vernal increase of land plants— due to tiie 
return of the sun with non-lethal amounts of 
light which are utilized in the decomposition 
of carbon dioxide by the ofaloropliyl. To be 
sure, the inoreaied temperature of the air ia 
the main hum for renewed protoplssmio se- 
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tivit; of lend forma in apring, but Eerdmen 
lays' that “ the temperature of the aea-water, 
however, appears to have little or no effect in 

determining the great vernal maximum of 

phyto-plankton.” From this it ia presumed 

that the richness decreases in the summer in 
spite of the warmer water, because the light 
becomes more or less destructive. It must be 
remembered that at 70° of north latitude the 
midday sun is just as strong on June 22 as it 
is at the tropic of csnoer December 22. 

There seems to be great confusion in litera- 
ture on the effects of light, due to failure to 
distinguish between these two entirely distinct 
phenomena — (1) the stimulating or actinic 
effect on the living protoplasm and (S) the use 
of the energy of the rays to break up carbon 
dioxide in the ehlorophyl-bearing cells. Plant- 
cells, as a matter of fsot, like bacteria, func- 
tion in absolute darkness, under the bark or 
in the roots, and do not need the slightest 
stimulation of light, indeed are killed by it, as 
a rule. Light is only used to build up the car- 
bon food, and the cells engaged in this duty 
are also protected by the green pigment, hairs, 
etc., but even they are killed by two much 
light, as the botanists show— each species hav- 
ing its own danger limit which in the shade- 
loving plants is a very low one. Indeed, in 
botanical literature there are increasing num- 
bers of references to the fact that the effect of 
light on plant protoplasm is to retard growth; 
while the effect on the chlorophyl is to supply 
carbon food for the cells under the bark. 

It is quite evident, then, that the return of 
light in the spring starts the phyto-plankton to 
grow and multiply by fumisbing more nutri- 
tion, but when the light gets so intense that it 
can penetrate in harmful degree to the proto- 
plasm, growth is checked. 

Dr. 0. Stuart Qager's experiments with 
radium* are n^rted to show that in minimal 
amounts these powerful rays do not penetrate 
sufficiently to have any effect on the plant 
protoplasm, but above this minimum and up 
to an optimum they stimulate all functions. 

'Somnoi, November 28, 1909. 

' Mmnoin vf tlu K. 7. Bat. Oardm, Vcl. IV., 
19«8. 


Beyond the optimum and up to the maximum 
their effect ia a retardation or distortion of 
function, and beyond the maximum it is 
lethal. This is precisSly the conclusion from 
the innumerable observations and experiments 

of the effects of light and ultra-violet on pro- 

toplasm of animals adjusted to a life in the 
light — man particularly — though as a matter 
of fact the stimulation of small amounts of 
light 18 not a vital necessity, as shown by the 
animals which have taken up residence in the 
deep sea or dark caves or have developed a 
nocturnal habit. 

Curiously enough, though there are in- 
numerable observations on the effects of 
minimal, optimal and maximal amounts of 
light on the plant as a whole, there are none 
which differentiate between the effects on the 
chlorophyl activity and the effects on the 
protoplasm. The radium rays have no known 
effect on the synthesis of the carbon com- 
pounde— the only rsys effective there are 
small bands in the red or blue or both, and 
varying with different species. The radium 
effects are solely due to their influence upon 
the protoplasm under the bark. On the other 
hand, the well-known nocturnal growth of 
plants exposed to electric light is solely due to 
the increased food synthesis in the leaf, for it 
is not possible for these rays to penetrate the 
bark to effect the other cells which constitute 
the plant and construct its materiala It ia so 
manifestly difficult or impossible to get light 
to penetrate bark evolved for the very purpose 
of excluding it, that we probably never shall 
know exactly bow the various intensities of 
light affect the protoplasm of the higher 
plants, beyond the one undoubted fact that in 
amounts sufficient to penetrate thin skins it 
invariably retards growth or kills. In the 
case of unprotected unicellular plants, the case 
is different, and it is known that some species 
are injured by light in any amount, others 
seem to thrive best in dim light, while all are 
injured and killed by an excess, which varies 
with the species. 

The behavior of phyto-plankton then ac- 
cording to the light of climate, latitude and 
season seems to follow all other forms of. 
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protoplaBm. Indeed it ought to be safe to 
predict that the vernal increase in northern 
waters will continue throughout the summer 
wherever there is much cloudiness to temper 
the lethal effects of the midday sun. Perhaps 
this fully accounts for the wonderful fisheries 
in northern cloudy, misty, foggy latitudes, 
rich phyto-plankton serving as food to minute 
animals, these as food for larger, and so on up 
to thoee edible varieties upon which so many 
millions of people subsist. 

It is to be hoped that there will be renewed 
activity in studying the effects of light on 
plant protoplasm regardless of its effect on the 
leaf activities. There is opportunity for val- 
uable deductions applicable to man, for we are 
finding that the effects of eitcessive light on 
unprotected migrant types are much more 
profound than we formerly believed possible, 
and there is room for improvement in daily 
hygiene in the interests of the preservation 
and eugenic development of these types. The 
fact that plants depend upon light to enable 
them to get their carbon food has concealed 
the fact that it is a lethal agent to naked 
protoplasm. The medical profession is slowly 
realising the dangers of excess, but to place 
the matter on a sounder and more exact basis, 
we need more investigations, particularly on 
plants such as the plankton and the land forms 
of the lower orders. 

The matter is becoming of great economic 
importance, not only from the fact that life 
insurance companies are finding less expect- 
ancy of life in northern Europe ethnic types 
too greatly out of adjustment to American 
climates, but Eetzius, in a recent address to 
the British Anthropological Institute, has 
called renewed attention U> the long-known 
fact that the northern blond type is unfit for 
modem industrial life which is being carried 
on by the brunet races. It has also long been 
known that the blond types evolved for sur- 
vival in northern outdoor employments in the 
cloudy northwest comer of Europe, are so in- 
jured by city life, that even as far north as 
Glasgow, Scotland, they are being rapidly re- 
placed by the brunets, who in some way are 
better guarded against factors fatal to the 


others. The disappearance of the blond type, 
which Betsins predicts, is of course a baseless 
absurdity. Indeed their numbers are con- 
stantly increasing in Europe where they can 
live, and immigration keeps up the proportion 
here in spite of their higher death rate. It is 
possible to lengthen their average life here, if 
we will only realize what injures them. The 
premature death of such great men as the late 
Governor Johnson of Minnesota has a lesson 
which American anthropologists should heed 
now that Ketzius and Beddoe hare led the 
way. But nothing can be done as long as we 
consider man so supernatural that he is the 
only species of living thing whose characters, 
such as pigmentation, are meaningless freaks 
of no survival value — an absurd view for which 
the pre-Darwinian anthropologists are re- 
sponsible— a view also derived from the old 
theory that all present-day types are degener- 
ate forms of prehistoric perfect edamites. 

So it is of much importance that all vital 
phenomena in any way related to light inten- 
sity should be investigated and explained. 
The profusion of plankton in northern 
climates and particularly in the cloudy and 
foggy places, such as the North Sea and Banks 
of Newfoundland, is therefore a more inter- 
esting and important phenomenon than onr 
biologists seem to realize. In “ The Effects of 
Tropical Light on White Uan,” puhliahed in 
1906, I collected all available data then found, 
but in the succeeding five years much more 
have been published which show that ail racial 
characters have survival value and some of 
them are so important aa to fit a type for a 
very limited pnviran|nent. Pigmentation is 
of this nature, and so important that its ab- 
sence is a bar to survival if the type migrates 
to a very light country. In every known case 
of survival of the migrated blond race, it is 
found to be due to the fact that it is in the 
cloudy mountains such as the Alps, or in 
northern Italy and Spain, even though it be 
found by the tide of brunets. It is not then 
such a far cry from the northern riohneis of 
phyto-plankton to the existence of large num- 
bers of the sea-faring, Baltic type of man. 

Cbas. E, WoooBcrF 
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ATTENDANCE AT THE ORADUATE SCHOOL OF 
HARVARD UNIVERSITT 

To THE Editor of Science; Permit me to 
call the attention of your readers to a mis- 
statement that appeared in the issue of De- 
cember 24, 1909, to the effect that the at- 
tendance on the ^aduate school of Harvard 
University showed a loss as compared with the 
previous year. The error arose from the fact 
that in the figures for 1808 the graduate atu- 
dents at Eadcliffe were included under Grad- 
uate Schools, whereas they were omitted in 
1909 under the caption of graduate faculties, 
hut included under women undcrgrailuates. 
On November 1. 1908, there were 450 stu- 
dents at Eadcliffe, of whom 894 were under- 
graduates and 56 graduates. Adding the 
latter to the enrollment in the Graduate 
School of Arts and Sciences gave a total of 
460, On November 1, 1009, there were 464 
students at Eadcliffe, of whom 402 were under- 
graduates and 62 graduates. Adding the lat- 
ter to the enrollment in the Graduate School 
gives a total of 485, representing an increase 
of 25 over the figures of 1908. This year's 
attendance on the Graduate School of Arts 
and Sciences is the largest in the history of 
the institution. Ecdolf Touao, Ja. 

COLDVBU Univesbiii 


scmTmc BOOKS 

Encycloptdit its Scitncts MaihimaUques 
pursA et appliquiei, publi8e sous lea auspices 
des Academies dea Sciences de Gottingue, de 
Laipiig, de Munich et de Vienne, svec la 
collaboration de nombreui savants, l^dition 
frangaise, rfidigde et publide d’sprfis I’edition 
sllemande soua la direction de ffcLEE Molk. 
Tome I„ volume I„ Arithm6tique. Faria. 
Gauthier-Villaia; Leipsig, B. Q. Teubner. 
1804-. 

It ia customary to awslt the completion of a 
work before writing a review of it, but un- 
usual conditions frequently call for nnnausl 
action. The greatnesa of the work before us 
and its wide range of contact with subjects 
familiar to all edueited people seem to justify 
a brief review at this stage of its development; 
especially since such a review may be of serv- 


ice to many who wish to take advantage of 
the various parts of the work as soon as 
possible, and since a large amount of work re- 
mama to be done before tliis first volume can 
be completed, although more than 600 pages 
of it have been published. 

The German work upon which this French 
edition is baaed ia the work of scholsra of many 
different nationa, ao that the present work is 
decidedly international and it is appropriately 
iasued by the two leading mathematical pub- 
liaheia in the world. The object of the Ger- 
man edition is to give as completely as pos- 
sible the fully eatobliahed matbematieal remits 
and to eihibit, by means of careful references, 
the historical development of mathematical 
melhtds eince the beginning of the nineteenth 
century. The work is not restricted to the 
so-called pure mathematics, but it includes 
applications to mechanics, pliysics, astronomy, 
geodesy and the various technical subjects, so 
as to exhibit <n Mo the position occupied by 
mathematics in the present state of our civili- 

The French edition aims to retain the essen- 
tial traits of the German, but it ia not merely 
a translation with the addition of more recent 
references. On the contrary, it takes aocount 
of the French traditions and habits as regards 
lucid axposition and it treats many subjects 
very much more extensively than the German 
edition, while other subjects receive practically 
the same treatment in the two editions. Both 
editions are issued in parts — the first parts of 
the German edition were published in 1898, 
while those of the French began to appear six 
years later. The German edition has the ad- 
vantage of much greater progress towards 
completion, while the French has a decided ad- 
vantage as regards exhaustive treatment and 
more recent references, although theee ad- 
vantagee are partly offset by the fact that the 
additions moke the work more voluminous and 
hence less convenient as a work of reference. 

Notwithstanding the fact that the Germans 
have acted as pioneers in this vast uudartaking 
and have partially prepared the wey for 'the 
Trendh, yet the latter have had no eaey task 
before them, and in some casea they have done 
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ffo much more than their predeoeaaors that the 
work appears almost new. To what eitont this 
is true as regards the volume before ua may be 
inferred from the number of pages which the 
French and German editions respectively de- 
vote to the various subjects considered in the 
published parts of this volume. The subjects 
and numbers of pages in the two editions are 
as follows, the first number applying to the 
French edition: Fundamental principles of 
arithmetic 62, 27; Combinatory analysis and 
determinants 70, 19; Irrational numbers and 
convergence of infinite processes with real 
numbers, 196, 100; Ordinary and higher com- 
plex numbers 140, 87 ; Infinite algorithms with 
complex numbers 20, 8; Theory of sets 42, 
24; Finite discrete groups 86, 19. Hence the 
total number of pages devoted to arithmetic in 
the published parts of the French edition is 
616, while the German edition devotes only 284 
pages in all to this fundamental subject. The 
article on finite groups is the only one which 
is avowedly left unfinislied in the parte of the 
French edition already issued, but additions to 
other articlofl are also to be made before vol- 
ume I. is completed. 

The list of subjects enumerated in the pre- 
ceding paragraph constitutes arithmetic, the 
mother queen of mathematics, according to 
the best mathematical encyclopedia; and this 
list should be of interest to every educated 
person as indicative of what are regarded to 
be the most fundamental mathematical sub- 
jects by such an eminent tribunal. As the 
term arithmetic is now generally employed by 
mathemat-ions to include the most basal aub- 
jocte of pure mathematics, and is not restricted 
to things which deal directly with numbers, it 
is of great interest to compare the classifica- 
tions by eminent authorities and to observe 
that such new subjects as the theory of seta 
and the theory of discrete groups of finite 
order are accorded a place among these basal 
sciences. It is also of interest to observe that 
the latter of these subjects is accorded rela- 
tively the largest inorcqse of space in this first 
volume of the French edition as compared 
with the German. This is partly due to the 
fact that the literature of this theory has 


grown very rapidly during the last deoade, and 
partly to the fact that this subject waa given 
a disproportionately small amount of space in 
the German edition. 

It is to be hoped that the present work will 
have a large circulation in thia country, as it 
will doubtless be a standard for many years. 
Even those who have only a slight knowledge 
of the French language will be able to use it 
to great advantage, as the mathematical nota- 
tion is practically cosmopolitan. The histor- 
ical notes and references are especially com- 
plete and many of those relating to elementary 
arithmetic are of interest to teachers of this 
subject in the secondary schools. It is scarcely 
necessary to call the attention of the professors 
of mathematies in our colleges and universi- 
ties to thia work, since most of them have 
learned to appreciate the German edition and 
can not fail to appreciate still more an edition 
offering eo many important improvements. 
While the specialist does not always know 
everything relating to his subject, it will prob- 
ably be considered as almost unpardonable if 
any scholar displays ignorance of what this 
encyclopedia contains along the line of his 
chief interest. 

Fortunately the volumes are sold separately 
so that those who may not wish to subscribe 
for the entire work can procure those volumes 
in which they may be chiefly interested. The 
remaining part of volume I. as well as the 
remaining parts of the other three volumes of 
Tome I. are, to a large extent, in press and 
will probably be published within a few years. 
The second and tliird of these volumee are 
devoted respectively ' to algebra and to the 
theory of numbers, while the fourth is devoted 
to the calculus of probability, theory of errors 
and diverse applications. In addition to the 
remainder of tlie article on finite groups, the 
volume under review is to contain the follow- 
ing: Complements on all the articles in the 
volume, bibliographical lists of the principal 
worita treated in these artioles, lists of the 
principal technical terms in the four lan- 
guages, English, French, German and Italian, 
and the usual aubject and au^r iudexee to- 
gether witi) a preface end an introduction. 
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The four parte of this volume which have ap- 
peared bear the following datee, respectively: 
August, 1904, May, 1907, April, 1908, and Au- 
gust, 1909. 

The complete encyclopedia is to appear in 
seven tomce, each consisting of several vol- 
umes, probably ranging from three to fire. 
The first three tomes are to be devoted to pure 
mathematics, while the following three are to 
treat the applications of mathematics. The 
seventh and last tome is to be devoted to his- 
toric, philosophic and didactic questions. As 
a large number of eminent French mathema- 
ticians are engaged on the preparation of this 
edition, its completion within a reasonable 
number of years seems to be assured and the 
high standard set by the dozen parts which 
have already appeared, although they are not 
free from serious errors, promises to be main- 
tainod in the future issues. If this is done 
the work will be indispensable, not only 
in the larger scientific libraries, but it will 
also be one of the most frequently consulted 
works in many private mathematical libraries. 
Those who do not have easy access to a large 
library will frequently find in this work suffi- 
cient references to guide them safely in their 
investigations. It is to be hoped that in this 
way it will serve as a powerful stimulus to 
mathematical progress in the highest and 
widest sense. 

G. A. MiLua 

Umvmiit or luanou 

Oviisiolltne Sinielure and Chemical Coneti- 
tution. By A. E. H. Tcttok, D.Sc., M.A. 
(Oxon.), F.B.B., A.II.C.S. (Lond.), Vice- 
president of the Minsralogical Society; 
Member of the Oouncils of the Chemical 
Society and of the British Association lor 
the Advancement of Soienoe. Cloth, 6X 
B, pp. viii -f 200, figures 64. London, Mac- 
millan and Co., Limited. 1910. $1.60 net. 
This interesting volume presents in con- 
densed and connected form the results of a 
series of investigations in physical crystallog- 
raphy carried out by the author during a 
period of some twenty years, having for its 
object the establishment upon the most accu- 


rate observational data of the exact relations 
existing between the chemical constitution and 
the crystalline form and properties of a series 
of related compounds. 

These investigations consisted of three re- 
lated parts: namely, the devising of new in- 
struments capable of making more accurate 
observations than had hitherto been possible 
in this field; the perfection of methods of pre- 
paring crystals for investigation, and the 
actual measurements of the crystal angles and 
other constants, 

The instruments devised, the description of 
which occupy chapters V., VI., VII., VIII. and 
IX., include a cntiing and grinding goniom- 
eter so arranged that the small and soft 
artificial crystals employed could be cut and 
polished with absolute control of the direction 
of the artificial surface; the epectraecopic 
monochromatic Hhtminaior to secure for the 
optical measurements monochromatic light of 
any desired wave-length; the infsr/erometsr, 
an instrument for fine measurements of length 
by the interference method, employed by Tut- 
ton as the essential optical part of the dila- 
iometer for measuring the thermal expansion 
of crystals and of the elasmomeier for meas- 
uring their elasticity by determining the 
amount of bending which a plate of the crystal 
undergoes at the center when supported near 
its ends, under the influence of a weight ap- 
plied at the center. By means of these highly 
elaborate instruments the author eonaidera 
that he has raised the accuracy of gonio- 
metric measurements to the level on which 
atomic weight determinations now stand and 
the measurements of the physical constants 
of crystals to the degree of accuracy of wave- 
length determinations by the interference 
method. 

The materials studied include some 64 salts 
in two series ; the simple anhydrous sulphates 
and selenatea of potassium, rubidium, essaium, 
ammonium and thallium, 10 in number; and 
the double hydrous sulphates and selenatea of 
'the above five dements with each of the metals 
magnesium, line, iron, nickd, cobalt, copper, 
manganese and cadmium, of which 44 were' 
prepared. Many crops of crystals of each salt 
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Specific chemioel eubetitutiana ere eccompanied 
by definitely orientated changea of tUe cryetal 
•tructure, indicating tliat particular cbemical 
atoma occupy definitely localized poeitiona in the 
chemical molecule, and therefore, aa the molecule 
ia the atnicturel unit of the apacc-lattice, in the 
cryatallographic structural unit. 

This last principle, first definitely estab- 
liahed by these researches, is regarded by the 
author as the most marked step m advance 
he has made. 

Despite its highly specialised character the 
book IS written in a style that is delightful 
and should surely be in the posaesaion of every 
student of physical crystallography. 

CHaHLEB PSLACHE 

Elements of Mineralogy, Crystattography and 
Blowpipe Analysis from a Practical Stand- 
point. By AbraED .1. Moses, E.M., Ph.D., 
Professor of Mineralogy, Columbia Univer- 
sity, and Ohaeles L, Paesoks, B.S., Pro- 
fessor of Chemistry, New Hampshire Col- 
lege. Fourth edition, with 448 pages of 
text end 888 figures. Cloth, 8 X fii. New 
York, D. Van Noatrand Company. 1909. 
$2.50 net. 

The fourth edition of this well-known text- 
book differs in no essential ma.tters from the 
previous edition. The statistics of production 
of minerals of economic value have been re- 
vised, the figures given being those for 1907 
and in part 1908. The book gives an excellent 
presentation of the main facts of mineralogy 
and deserres to be, as it doubtless is, largely 
used by teachers of the subject. 

It is unfortunate that advantage has not 
been taken of the opportunity offered by this 
new edition to improve some of the very poor 
illustrations that mar certain pages, as well 
os to eliminate several confusing errors in the 
crystallographic figures and' lettering. 

Charles Palaohi 

Indian Insect life. A manual of the insects 
of the plains (Tropical India). By H. 
MAZWELL-Lmor, Entomologist, Imperial 
Department of Agrioultnre for India, and 
F. M. Howleit, 2d Entomologist, published 
under the authority of the Uoveniment of 
India, Agricultural Besearch Institute, 


Pusa. 4to, pp. 786, plates 84 (many col- 
ored), text figures 636. Calcutta and 
Simla, Thacker, Spink & Co.; W. Thacker 
& Co., 2 Creed Lane, London. 1909. 

This attractive and well-illustrated volume 
gives, in convenient form, a summary account 
of the varied insect life of tropical India, in 
particular. This limitation necessarily pre- 
cludes the discussion, except in an incidental 
manner, of the splendid fauna of the Hima- 
layan region. There is much of interest in 
the work for the professional entomologist, 
while the amateur will find a large number of 

noticed, accompanied in many instances by 
facts of great practical value. 

The author finds it convenient to treat the 
varied forms under nine orders, namely, 
Aptera, Orthoptera, Neuroptera, H.vmenop- 
tera, Coleoptera, Lepidoptera, Thysanoptera, 
Diptera and Ehynchota (Hemiptera) follow- 
ing, in a large degree, the classification 
adopted by Sharp. The author's aim has 
been to produce a readable, convenient vol- 
ume rather than to rigidly follow a classifica- 
tion with possible inconvenience to his read- 
ers. The introduction gives some observations 
upon the principles of classification, the re- 
lation of instinct and habit, the sources of 
information, and a discussion of the eoogeo- 
grapbical divisions of India, the faunal limiu 
of the work thus being plainly defined. At 
the outset, insects are roughly classified ac- 
cording to food habits, they being divided, for 
example, into fruit insects, seed-eating in- 
sects, flower insects, etc. There is an illumi- 
nating chapter on insects and their relations 
to man, a much more vital topic in the tropics 
than in the temperate EOne. 

The space given to the discussion of the 
orders is necessarily unequal, owing to the 
fact that representativea of many Indian 
groups are comparatively unknown. A most 
attractive feature for the general student is 
found in the independent chapters or inter- 
ludes dealing with such topics as ; Whore In- 
sects Live, Cosmopolitan Insects, Deceptive 
Coloring, Belativs Duration of Life, Insects 
and Flowers, How Insects Protect Themselves^ 
etc., each of these summarizing from the en- 





portant group in tropical countries. Tlie 
chapter on galls (p. 167) might possibly have 
been amplified to advantage, since there are a 
large number of species known to produce de- 
formities in plants. It is doubtful if the 
author’s generalisation to the effect that the 
parent gall insect stimulates the tissues to an 
abnormal growth, will be sustained by a re- 
oiamination of the facts. The paragraphs 
dealing with the fig insects are of special in- 
terest to Americans since the establishment 
of Blastophaga on the Pacific coast Another 
statement open to auestian is the author’s 
assertion (p. 191) to the effect that there is 
no real information as to how the two sexes 
find each other. We are under the impres- 
sion that some experiments’ demonstrate be- 
yond all question that certain male insects 
find their mates through the highly developed, 
olfactory organs of the antennsa. The ob- 
servations on the methods employed by Solius 
(p. 196) in capturing its prey, are particularly 
commendable. The plugging of rifie barrels 
with clay, by Soeliphron (p. 207) appears to 
be a novel record and the same is true of the 
wasp, Icaria ferruginea (p. 218), rendering 
houses uninhabitable. It is interesting to 
note that Zylocopa on the plains and Bomhus 
in the hills, are the dominant fiower-visiting 
insects, the latter being comparable to Amer- 
ican conditions. The practicability of using 
one insect to fight another is strikingly illus- 
trated by the natives employing certain 
species of true ants to check rfie depredations 
of white ants. Similarly, the author mentions 
the introduction in the Hawaiian Islands, 
of species of dung beetles, in the hopes that 
by quickly destroying the droppings cattle 
they would abate the plague of horn flies. 
The chapter on insects as food is exception- 
ally full and certainly timely, in view of the 
high price of meat. There seems to be no 
‘ 1900, Mayer, A. G., Ptyohe, 9: IS-SO; 1906, 
Folsom, J, W., “Entomology,” pp. 102-103. 


found in the fact that general experience in 
India has demonstrated the value of soaking 
bamboo in water prior to using it for struc- 
tural work, for the purpose of preventing 
attack by scolytids. This latter group, de- 
spite its importance in temperate regions, re- 
ceives scant notice. 

The discussion of the Lepidoptera is rela- 
tively full and very satisfactory as a whole, 
though it is difficult in a work of this char- 
acter to preserve a satisfactory proportion 
between the various parts. The large and at- 
tractive Bombycids, such as Acliat, An- 
thertea and Al(acu> come in for their full 
share of attention. In connection with these 
forms there is an excellent discussion of the 
production of silk by insects, together with 
notes on its composition and a technical de- 
scription of the four commercial Indian silks. 
The Microlepidopters of India appear to be 
relatively unknown for the most part, judging 
from the fact that the discussion of the entire 
scries, composed of ten important families, 
occupies only thirty pages. 

The account of the Diptera is very satis- 
factory as a whole. The Culicidw, owing to 
recent discoveries as to the importance of this 
group,, naturally receiving a somewhat ex- 
tended notice, accompanied by an excellent 
schematic figure iUustrating the life cycle of 
the malarial parasite. As in some other 
groups, the author gives a list of the speoisa 
known to occur in India, following Theobald 
in thia particular instance. It is interesting 
to note that only two species of CeciflomyiidiB, 
probably less than one per cent, of the native 
fauna, are recorded from India. The chapter 
on Indian blood-sucking insects gives a com- 
prehensive notice of the species addicted to 
this practise and their economic relations. 
A considerable number of Rhynchota (Hemip- 
tera) are briefly noticed, though compara- 
tively few Aphididss and Cocoidm, two groups 
of great importance in temperate regions, are 




22, I»1D] 


scimcE 


627 


dieeuBsed. Occuionally there appeare to be 
a alight looaeneea in wording, as, for example, 
where the author atatea that membara of the 
other ordera are “ deliberately mimicked ” 
(p. 897). Preeuroably thia ia hardly whet the 
author intends. We regret the absence of any 
note upon the value of birds as checks upon 
insect life. Ifembers of this class rank as 
moat important agents in controlling iniuri- 
ous insects in the temperate regions, and it 
would seem as though there should he some 
diacuasion of the relations existing between 
them and insect life, even in a work treating 
of tropical species. The book is completed by 
a table of contents and an index. We much 
prefer the general index to separate indices 
for plants and insects. 

This volume with its large scries of iHus- 
trations, most of them excellent and some 
surprisingly accurate, must prove of great 
service to Indian entomologists and of value 
to others desiring to make comparisons be- 
tween faune of different regions. It is par- 
ticularly serviceable to the economic ento- 
mologist, since the authors have given most 
of their attention to aptdied entomology, and 
many of the colored plates illustrate insect 
pests. They are to be congratulated upon hav- 
ing prepared a work which will do much to 
advance the knowledge of Indian entomology. 

E. P. P*LT 

The Eouno of British India, Dermaptera. 
By Maloolk Bhbb, D.Sc., M.A., F.E.8., 
F.L.S., F.Z.S. Published under the au- 
thority of the Secretary of State for India 
in Oouncih London, Taylor & Francis. 
1910. 8vo, pp. zviii-f317. One colored 
and nine plain plates. Numerous figures 

The last volume of " The Fauna of British 
India ” to appear from the press is the mono- 
graphic work upon the Dermaptera of India, 
Oeylon, and Burma, from the pen of Dr. Mal- 
colm Burr. It is the first volume of the 
series which has been published under the 
supervision of Dr. A. E. Shipley, who upon 
the death of Lieutenant-Colonel 0. T. Bing- 
ham, the successor of Dr. Blandford, assumed 


the editorship of this important series of pub- 
lications. 

The Dermaptera, or earwigs, form a com- 
pact and well-defined group of insects, which 
originally were included by Linnssus among 
the Coleoptera, by De Geer were raised to the 
rank of an order, and by many later writers 
have been treated as a family of the Orthop- 
tera. Dr. Burr treats them as a distinct order, 
and rejecting the amendments of the name 
suggested by Agassis and Burmeister, and the 
half a dosen substitutes proposed by other 
writers, employs the name originally applied 
to the group by De Geer and sanctioned by 
extensive use. 

The species of Dermaptera found in the 
more temperate regions of the world are not 
numerous, only two occurring in Great 
Britain, but in the tropics they are much 
more abundant, and in the volume before us 
the author enumerates over one hundred and 
thirty species. 

Comparatively very little has hitherto been 
written upon this interesting order and the 
btdk of Dr. Burr’s work is, as is pointed out 
by Dr. Shipley, the result of original investi- 

After a brief preface the author gives us a 
Systematic List of Species. These fall into 
five families, containing in all fifty-one genera. 
There are one hundred and thirty-three spe- 
cies definitely allocated and two incerta eedis. 
The three largest genera are Diplatys Serville, 
Forfieula Linnaeus and Labia Leach, contain- 
ing, respectively, twelve, eleven and eight spe- 
cies. Many of the genera contain but a single 
species in the faunal region covered by the 
work. 

The next section of the work is styled the 
introduction, and presents a full and very 
satisfactory aocount of the structure, develop- 
ment, habits, and geographical distribution of 
the Dermaptera. The bulk of the volume is 
devoted to a detailed description of the various 
families, subfamilies, genera, and species. 
There are three appendices, one giving direc- 
tiona for collecting and preserving Dermap- 
tera, the second containing a list of the au- 
thors cited, and the third furnishing a glossary 
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of tenns employed. The plates appear to be 
carefully drawn and are artistically excellent. 
A careful examination of the book leaves a 
delightful impression upon the mind. It is 
in many respects a model of monographic 
treatment, and the editor, Dr, A. E. Shipley, 
is quite right in saying that whereas 

Dr. David Sharp in the Fifth Volume of the 
“Cambridge Natural History” states: “The 
elasaification of the earwigs is still in a rudi- 

deletion of this aentenoe If a new edition of Dr. 
Sharp’s volume be called for. 

The author of the work intimates that he is 
engaged in preparing upon the same linea an 
account of the Dermaptera of the entire world. 
The appearance of such a work will certainly 
be weloomed, and the present reviewer hopes 
that the learned author may be spared in 
health to complete it at no distant day. 

W. J. Holund 

CsiXEoiE Muasi’u, 

March IS, 1510 


SPECIAL ARTICLES 

CAKAL-Sir IFFCOTS IK OPEN AIB DISCHADOE 

In a paper recently published' the writer 
has shown that the positive luminescence in 
a Geisslcr tube is due to a progressive ioniza- 
tion of the air column, and that this ioniza- 
tion begins at the anode wire. In a long tube 
like that used by J. J. Thomson, this ioniza- 
tion may extend over a distance of fifteen 

Since the publication of the paper, evidence 
has been secured on photographic plates, 
showing that a disruptive spark discharge in 
epen air can not be produced, until iucb 
ionization, originatiiiff at the onoda t6rnunal> 
has reached the negative terminal. 

Confirmation of this oonclusion may be ob- 
tained in the manner now to be described. 
We have uacd a large eight-plate influence 
machine. 

Small spark-knobs are so adjusted that a 
torrent of loud sparks passes between them. 
Hang midway between the knobs a sheet of 

'Trmt. Aati. of Sc of St. Louii, Vol. XIX., 
No, 1. 


copper. It is suspended on long silk threads, 
its plane being at right angles to the line 
joining the knobs. The sparks can not now 
lie made to pass. A column of positive 
lumineseonce joins a positive terminal and a 
copper plate, but llie cathode half of the gap 
is dark. A glass rod interposed in the positive 
luminescence casts a shadow on the side 
turned away from the anode. The shadow is 
not bounded by right lines, os is the ease in 
rarefied air, where the moan free path is 
great When the rod is held near the copper 
plate, a shadow is. however, cast on the plate. 
If the plate is iiiovcd to a parallel position 
near the negative terminal, a torrent of 
sparks passes through tlie plate. If moved in 
the opposite direction, until it makes contact 
with the positive knob, no sparks will pass in 
any position of the plate. A negative inflow 
to the edges and eorners of the plate is now 
taking place, ns is shown by brush “dis- 
charges,” but the ionization effects are dis- 
persed in such a way that the conducting 
channel or cliamiela through the air do not 
lead to the n^ative terminal, and no spark 
can pass unless the spark gap is made shorter. 

We have here a clear explanation of the 
reason why the spark length is greater, when 
the positive terminal is a small knob than 
when it is a large one. 

A small windmill was placed in the positive 
lumiiieicence, with its plane of rotation at 
right angles to the discharge. The vanes were 
of (hin mica sheet. The diameter from tip to 
tip of the vanes was 8 cm. The vanes were 
mounted on a hub of hard rubber faaviog a 
shaft of vulcanized fiber, and turning on 
pivots of fiber or glass; mounted in hard rub- 
ber. The vanes rotated in a direction which 
showed that the air was drifting away from 
the positive terminal. Aa nearly as could be 
estimated, the rotation was such as was pro- 
duced by carrying the mill through still air 
with a velocity of 1.5 meters per second. 

All of the results described are produced 
when the negative terminal is grounded. 

These phenomena ahow that in all proba- 
bility an X-ray tube will be much leaa likely 
to eufler puncture, if its cathode is groundad. 
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In tJbat case tbe cathode diacharge ia (to use a 
figure of speech) drawn through, rather than 
forced through the tube. Their bearing on 
lightning protection may also be of impor- 

Fhanoib E. Sipheb 

A PRELIMINAEY REPORT OP A SEW BLOOD PICTCBB 

The fact that the white blood cells and 
particularly the neutrophilee of the blood re- 
act to certain bacilli and certain toxina in 
such a definite way is of great aeaiatance to 
the differential blood count either in diag- 
nosis or in prognosis. 

Amfth' first showed something of this in 
his papers upon tuberculosis where he showed 
that while blood of a normal person cuntaina 
neutrophiles which hare nuclei from one to 
five lobes, that of a tubercular person con- 
tains neutrophiles whose nuclei have only one, 
two or three lobes. 

A study of the neutrophiles of normal 
blood shows that they can be divided into five 
groups according to the number of tbe lobee 
of the nucleus, >. a., Group I., those neutro- 
philes which contain a single lobed nucleus ; 
Group II., those which contain two lobes and 
so on up to Group V., which contains those 
neutrophiles which hove five lobes to the 
nucleus. The number of neutrophiles in these 
different groups, where one hundred neutro- 
philee have been counted, forms what may be 
called the differential neiitrophile count, and 
this is practically constant for all normal 
blood. 

100 neutrophiles S 20 48 22 S 

To make this as simple aa possible, in order 
to chart it, a proportion between the two typae 
of neutrophiles can be made as was suggested 
by Buahnell and Tieubolta,’ tfaat-ia, between 
those neutrophilee which have tbe fewer lobes, 
or Group I., Group II. and half of Group m. 
and those neutrophilee which have more lobee, 
or Group V., Group IV. and half of Group 

in. 

‘ Amoth, “ Pie Lungenachwindsucht am Konig 
JuUiupltal," Wnraburg, 180E. 

>C. S. BiuhnsU and C. A. Treuholta, Medteat 
Reeord, March 21, 1806. 


Since in normel blood the proportion is 
uanally even, one can thus see at a glance to 
which side the number of pieces of the nucleus 
has shifted. 



person 5 20 48 22 5 = 48:61 

Blood from person 

with tuberculosis 20 32 40 8 0 = 72:28 

Blood from porson 

with infection .2 8 40 30 20 = 30-70 

The results from my experiments seem to 
prove that the neutrophile reacts to changes 
in its environment by some change, probably 
metabolic, which involves the nucleus and 
that the state of the nucleus, together with 
the differential blood count, can be used as a 
guide as to tbe condition of the body. 

Experimente where guinea pigs were inoc- 
ulated with tuberculosis bacilli show that tbe 
neutrophile first reacts by a rapid increase in 
the number of lobes of its nucleus and then, 
later when the guinea pig reaches a state of 
definite tuberculosis, the neutrophile contains 
a nucleus of but one. two or three lobes. 

Experiments of different sorts show that 
this same increase of the number of lobes of 
the nucleus een take place in blood outside the 
body in such a short time aa five or ten 
minutes. 

All the slides 1 have examined in the op- 
sonic work show this same increase in the 
number of lobes of the nucleus and I might 
mention facie that it scorns a mistake to teat 
certain serum with normal neutrophiles aa ia 
done in Wright’s opsonic work, since the 
neutrophilee of the patient may have an en- 
tirely different ability to react, from those of 
the normal person. 

Some toxins, especially snake toxin, has the 
same effect upon the neutrophiles and causes 
a great increase in tbe number of bbes of the 
nucleus. 

Obeervatione in the hospital, together with 
these experiments, aeem to prove that the neu- 
trophiles first react to the presence of baeilU 
or a toxin by tome metabolic change, which is 
shown by increase in the number of lobes of 
the nucleus; these reacted cells then break 
do-wn or are used up in the blood followed by 



630 


SCIENCE 


[If. 8. vol: 


I. NO.TM 


a lencocytosis, which bringa in the younger 
neutrophilea, t. e., with one or two lobee, from 
the bone marrow. If there is enough toxin or 
bacilli present, these neutrophilea react 
even with a loucooytoais and, in all such 
cases, pus has been shown to be present As 
the infection disappears, the ueutrophiles 
cease to react and the number of white blood 
cells drops until the blood picture is again 
normal. A good prognosis in such an infec- 
tion as pneumonia would be a high white 
blood cell count together with a large propor- 
tion of the neutrophilea having the smaller 
number of lobes to the nucleus, for in this 
case the neutrophilea which react are being 
used up and new ones brought into the blood 
to take their place. 

The following are a few typical blood pic- 


DlSereatlsI Blood Ooum 

W. B, 0 8,000 

Keutrophlles . . tu 

Large lymphocytes . 20 
Small lymphocytes . 12 
Eosinophiles 0 

Basophlles 0 



W B 0 . . 10,000 

Neutrophilcs . 84 

Largo lymphocytes .. 28 
Small lymphocyte* . 0 

Eosinophiles 1 

Baaophiles 1 



W. B C . 20, < 

Neutrophlles . 

Large lymphocytes . 
Small lymphocytes . 
Eosinophiles 


11. 40 80:20 


W. B. C. . . . 24,000 I. 4 

Neutrophlles ... 80 H, 14 

Largo lymphocytes . 12 HI. jg 

IV 32 27173 

Small lymphocytes ..8 V 21 

Eosinophiles . . 1 VI. 0 

Basophlles .... 1 VII. 2 


The diSerentisl blood count is neoesaary to 
determine the different kinds of blood cells 
present in the blood, but the state of the neu- 
trophile ia also of great assistanoe in making 
the diagnosis and especially the prognoiis. 

A paper which gives in detail tbeae experi- 
ments, which were carried on in the laboratory 
of Dr. Max Hartmann, in Berlin, will appear 
shortly; also the hospital observations made 
in connection with Dr. James Alexander 
Miller at the Bellevue Hospital will be re- 
ported in a paper with Dr. Miller in May. 

Maroabst a. Heed 


A FKMAtE king eider (Somateria ipecta- 
Uhl) was captured on Seneca River, N. T., 
November 26, 1909, by Mr. J. T. Lloyd. After 
preserving the bird for the Cornell Univer- 
sity Museum (No. 5332), the euteron was 
opened and examined for its food contents. 
In view of the scarcity of accurate notes deal- 
ing with the food of our wild ducks, the ma- 
terial examined would seem to justify the 
presentation of the data which follow: 


ooirrxxTs or nix caor *n» stomacb 

Pisces— 1 specimen Bokotoma nigrum oimsioit, 
yohiiny darter. 

Amphibia— 2 specimens Rcma pipimi, leopard 
frog. 

Insecta— 3 specimeni Oyrtnua, whirligig-beetle. 

Crustacea— 87 specimens Oammarut faimatui, 
fresh-water “ shrimp." 

Mollusca— 1 specimen Plonorhw, small, 2 mm. in 


OOItTE^S or THE OIZZABD 
Amphibia— Bones of at least one frog. 

Insects— 2 specimens, Ofiinui. 

2 specimens, Ooriia, water-boatman. 
Cmstama— 5 specimens, Oammarui faioiatm. 

1 specimen, AnBm. 

MoUusoa— 3 specimens, Physo. 

1 specimen, Ltmnaa, amall. 

1 specimen, PUmorbii, small, 1 mm. In 

Several pleoei of tha shell of some large 
bivalve. 

Vegetable -2 small seeds not IdentUlablo. 

3 small pieces of the leaves of some 
aquatic plant. 
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Mineral mntter to the extent of about n doten 
graina of eud. 

The food in the stomaoh and crop wae very 
well preeervod and it was possible to identify 
with certainty some of the animala to species 
— a condition which also obtained rather 
unexpectedly for a portion of the food in 
the gizzard, particularly the fresh-water 
“shrimps.” The question arises; How many 
of those animals were deliberately pursued by 
the duck? As far as the yertebrates are con- 
cerned. there is no doubt but that they were 
voluntarily taken. The presence of only a 
small amount of vegetable matter favors a 
like assumption for all of the invertebrates 
mentioned, forms which at this time of year 
occur almost exclusively in the aquatic vege- 
tation, If they were accidental^ taken, it 
would necessarily hare been incidental to a 
large amount of vegetable material. 

The beetles and water-boatmen are erratic 
and rather rapid swimmers and in all prob- 
ability would have escaped unless deliberately 
chased by the duck. The disagreeable acrid 
odor given off by the former evidently did not 
protect them to any great degree from the 
bird. 

In all of the unbroken molluscan shells the 
soft parts of the animals wore preserved, indi- 
cating that the animals were picked off from 
the vegetation alive. 

The surprisingly largo number of fresh- 
water “ shrimps,” in view of their great abil- 
ity to conceal themselves under shelter of al- 
most any sort, shows without a doubt that 
they wore voluntarily taken; it also gives a 
further indication of the importance of this 
group of Crustacea in the economy of water- 
loving vertebrates. 

If our assumption is correct that all of 
these swiftly moving and self-concealing 
animals were taken voluntarily, we have an 
example of a keenness of vision capable of 
discriminating between food and other sub- 
stances to a degree not usually ascribed to the 
flat-billed ducks. • 

0. G. Ehbodt 

Ooaniu. Umviasiti 


A LABOS SPEBM WHALE OAFTCBEO IW TEXAS 

The capture on our coasts of a whale of any 

species is a rare occurrence and worthy of 

note. The present instance therefore seems 
to me to deserve some especial attention. 

On March 10 of the present year I received 
a telegram from Port Arthur, Texas, inform- 
ing mo of the capture of a huge sperm whale 
near Sabine, a small town on the gulf, and 
offering me every opportunity for making 
a scientific examination of the prize 

The following day I went down to Port 
Arthur and found that the animal had suffo- 
cated in the mud shallows and had been towed 
ashore. On my arrival the carcass was on 
exhibition on a board platform back of one 
of the docks. Owing to the heat, decomposi- 
tion had already set in and hence no oppor- 
tunity was afforded of securing histological 
material. I availed myself, however, of the 
opportunity of taking a careful senes of 
measurements, which I here put on record. 
This seems worth while, since there are few, 
if any, authentic measurements of large 
whales to be found in the literature. 

Total length (air line from tip of snout to 


extremity of tail flanges) 83 fl 

Circumferenco in front of pectoral fins . 37 

Width across tail flanges 18 7 

Tip of anout to base of pectoral fln .... 34 8 

Tip of snout to angle of mouth 17 1 

Doreo-ventral diameter of flat end of snout 10 4 

Tip of lower jaw to angle of mouth ... 10 10 


There were 48 teeth in the lower jaw, each 
of which fitted into a fleshy depression of the 
upper jaw, which was toothless except for the 
occasional presence of very small rudimentary 
tooth-like structures in the bottoms of these 
depressions. 

On the night of March 13 the animal was 
eviscerated, with the aid of a gang of about 
twenty negroes and a steam winch, and the 
abdominal cavity filled with ice. This was 
dissection on a large scale and afforded a 

• Contribution from the Zoological LaboratorJee, 
naiverstty of Texas, No. 104. 
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wever, was brought to light *n vpMogiosswxw . i 

The whale was evidently an aged “bull” The writer b view as to the 
at had been dr.ven from the “ herd » by the 


a Echool of cutUe-fieh or aquida into n shalloia 
bay, where he became atranded in soft black 
mud, which aoon hlled hie lunge and literally 
drowned him. 

I have been able to find no previoue record 
of a eperm whale coming ashore on the Gulf 
of Mexico. If there are other caees 1 should 
be glad to learn of them. 

H. H. Newman 

Austin, Texas 


SEOTIOX a-BOTAXY, BOSTOX UBSmO 
As in previous years. Section G held its sea- 


and inserted above it. The vascular eopply of the 
pair of spikes indicates that they represent a pair 
01 lertile leaflets, end the single spike represente 
a fused basal pair of fertile leadets. In some 
eases the two spikes of the pair are (used (or part 
of their length, and in other cases part of the 
ordinarily sterile segment is fertile. These facts 
in connection with other considerations lead to the 
coneiusion that the fertile epike of BofryohMim 
and Ophioglossvm represents two fused basal 
pinnic of a fern leaf. 

Change of Sar in B*mulu4 Lvpuius not due to 

Traumulitm. W. W, STOCKBxnoni. 

The hisexual inflorescence of ffumulus Lupulue 
L. was the eubject of a brief paper read by the 
writer before the Botanical Society of Aroerlon at 
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The Origm of the Pnmarg in BryMreiiinw nitei three true epeciee a 
FRBDtmoK H. Tritimm. 

Is the mature eeed the emhi7o of Brylfcronium Bhould aoise botanieti of 
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foiB at fcrowniih eiroular or lomewhit elongated ««tor. It « claimi 
dark-aolved apota. The leaTes aoon beflome biwni. »t«ndpolnt the main 
The Imif oylindrieal dark brown aporee have from tl>' »»ual <» 









SCIENCE 


Fiiday, April 29, 1910 


, fi eo^ 

iegiate Mifruclion; Peorissai W F. 
Ganoho . ... a 

^ Unnwrail;/ Botanical Oardon; P»o- 
ntaaai Du.vuan 8. JoimaoH at 

r*« Balatltw of Applied 8mmoe to Bduoa- 
lUm; PtonsBox Otbil 0. HoPKine a 

AttendoiwM of Sludonti at Fomga Vmvom- 


d Oomtpoitdonoe 

The PUmet Mare; Pjofmsob C D Pb- 
itN*. Kinher and the Oem Theory of 
Dieetet; Hi. Wu. A. Riucr. Kahlmherf’e 
OhemUtry; Pxoricsui Jab. Lewis Howe . a 


t Oeographte phyeiyae; Du. A. K. 
uin. Egferth'e Binfavhele Lehene- 
fomm dee Tiere- und Pfianeenreichee : 
nonssoB ChABles A. Kokiid. Rom on 
MaUt ronmHon and the Soienee of Edu- 
cation; PionMOl Eooax James Swnr . 8 
Eotee on the Teaching of Zooloop o«d Plonj 
for ite hnprovemeni: Ds. W, J. Bauh- 


^leoial Arttclce;— 

An Bopreteion for the Bending Moment at 
any Bnppert of a Gontimiow Stofer for 
Of Bquai Spans; Avruu* B. 


The Anthropological 
on: I, M. Casapowicx. 

of Waehington; D. 

K IiAMrx. fke Society for Eoperimenlal 
*Megy npd Uediaine; Di. Edotks L. 
Orm. jOuide /eland Seollon of tJw Amer- 
loMi Gisntlsal Society; Aiaur W. Cur- 


SOTAXWAL GARDEKS' 

BELATIONS OF BOTANICAL QABDENS TO THE 
PUBLIC 

Botanical gardens are important factors 
in public education, and are, at the same 
time, places for public recreation and en- 
joyment. They are highly specialized 
parka in which the plantations are formed 
and arranged primarily with regard to bot- 
anical facts and theories. Inasmuch as the 
great majority of their visitors have little 
time to spend, the information they carry 
away is more generally by impressions than 
by closer observation, although individual 
plants and groups of plants will often be 
remembered by casual visitors for long 
periods of time. Botanical gardens arc, 
therefore, in effect museums of living 
plants, and the plants, treated as museum 
objects, suitably labeled, are installed to il- 
lustrate not only the ob,iects themselves, 
but tbeir relation to other objects. This 
museum feature is then a direct and im- 
mediate function in imparting information 
to the public. 

The grouping of plants in botanical gar- 
dens IS susceptible of widely different treat- 
ments, depending upon the character and 
the area of land available, the expense 
involved, and the facts and theories selected 
for illustration ; also in the temperate zones, 
at least, upon the amount of greenhouse 
space available •, also on the relative impor- 
tance given to landscape considerations and 
upon the areas retained as natural forest, 
thicket or meadow. Facts and theories 

' A symposium gWen before Section Q, Amsriean 
Assoclstlan for the Adranoement of Science, at 
the Boston meeting, Tuesday, December 88, 1909, 
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capable of demonstration may be grouped 
in a general way as (1) biological relation- 
ships, (2) morphological and physiological 
features, (3) economic applications, (4) 
geographical distribution, (5) esthetic and 
landscape features. Practical considera- 
tions enter largely into groupings of any 
hind. 

1. Biological Rdationshipa—Jn this in- 
stallation it is sought to illustrate species 
of the various plant families in juxtaposi- 
tion, the groups thus formed being located 
in relation to each other in some prede- 
termined sequence, this sequence in re- 
cently planted botanical gardens is usually 
one which seeks to demonstrate not alone 
affinity, but the progressive increase in 
floral complexity, in other words, an evolu- 
tionary sequence. In such installations 
practical considerations render the se- 
quence necessarily incomplete in any one 
set of plantations j sunshine-requiring her- 
baceous plants and shrubs can not be suc- 
cessfully grown close to trees, and some 
natural families, such as Papilionacese and 
Rubiacese contain herbs, shrubs and trees; 
climatic considerations prevent many fam- 
ilies being brought into any one sequence; 
the biological grouping must then be ob- 
tained piecemeal ; the moat satisfactory and 
least expensive method is to grow the col- 
lections of trees (arboretum), of shrubs 
(frutioetum), of vines (viticetum), and of 
herbaceous plants, for the most part, at 
least, in separate areas; families principally 
composed of plants inhabiting climates 
other than that of the locality require arti- 
ficial environment, such as glass houses for 
tropical and warm-temperate zone plants 
in gardens of the cold-temperate zone; H 
would be an interesting experiment to 
ascertain if arctic plants could be grown 
successfully in the temperate zones by some 
system of refrigeration. By a suitable 
arrangement of land and water, aquatic 


plants may be brought to some « 
juxtaposition with those of the 
related families requiring dry m 
advantage in the biological ( 
large collections is the facility « 
any species represented may be ft 
wanted. By the formation of « 
of prepared plants, of fruits, • 
other organs, of photographs ai 
the biological sequence adopted I 
quite completely illustrated. 

By indicating on the labels Uk 
regions of plants biologically ) 
much simple information bearing « 
graphic distribution may be gi 
observers are often as much ii 
learn where a plant came from « Iwn 
if it has any useful or ornamental f stf m ; 
the biological grouping also teadni 41mm, 
by suggestion, that plants even fssm hmMs 
regions are related to other plsatt srftiiti 
they may know something about, Om 
opens up new lines of thought ler iHligr 
people. 

2. Morphological and Phymlificd tfft- 
tures.— The demonstration and SUmImMib 
of structure and function presup|MMtlMM 
acquaintance with elementary batMV,silfik 
the great majority of visitors ''tu mtt ft 
present have. The rapid devd^Mlt 4 f 
nature-study in schools will rsMwflMHi- 
ings of plants, arranged fi«gi U 
points, much more generaBjr g 
than they are at present. It is pet. 
practicable to’ form groups of p 
lected to illustrate the gross ^ 
and the simpler phenomena «f {)h|i|ioiQgy. 
These groups are more lihety t» iWh»- 
rated in gardens establishtd Jag 

students than in those lail «it |i|i|mm 1HJ' 
for the use of the public. 
extent groupings illuatrati![|g 
considerations can also be estM^Ml "H* 
advantage, although areas remaint^ffcHM 
natural state are more useful. 
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8. Economic jippUeoJton*.— Plants 
gMUped and labeled with reference to their 
nses, or the uses of their products, are of 
very direct interest to the public, coming, 
perhaps, closer to ordinary lines of thought 
than any other features of the vegetable 
world, except those of beauty. The ar- 
boretum illustrates the subject of forest 
produeta without the necessity for a sepa- 
rate grouping of trees. Economic features 
of shrubs and herbaceous plants are best 
brought out by a special installation claasi- 
ded as food plants, drug plants, fiber plants 
and otherwise. As in the case of system- 
atle grouping, economic installation has to 
be piecemeal, using glass houses for trop- 
ical economic plants and for those from 
warm-temperate regions. The elaboration 
of labels is of great importance and is, 
perhaps, the most expensive feature in 
the satisfactory display of useful plauts. 
These subjects can be very thoroughly 
illustrated by the formation of museums 
of economic plant products and this is 
usually accomplished in highly developed 
faotanJoal gardens. A system of cross ref- 
erences on labels between the living collec- 
tions and the museum collections is a great 
desideratum. The expense of such e sys- 
tem is, however, very great, and it requires 
eoutant attention, because the death of a 
living plant, which can not at once be 
i^laeed, complioates it. 

4 , Otographieal Distribution.— Qroxips of 
plants illustrating the botanical featurea of 
regiena other than those of the locality of 
a botanical garden may be installed and 
this feature is given more or less promi- 
nence in the eoUections of msny gardens. 
As mmtioBsd under biological relstion- 
Ail)S,tlM iafwmstion thus furnished is of 
imnsdlato interest to the public and in 
asm fsrdsns geographical grouping has 
bUen adopted as a primary clssiiflcatiou. 
like Ae biological grouping, it has Its lim- 


itations, and conditions of soil and climate 
make it neceaaarily imperfect and incom- 
plete. Any attempt at growing trees, 
shrubs and herbaceous plants of a region 
close together in limited areas, while at first 
very interesting, ultimately fails because 
of the growth of the trees and the conse- 
quent shading out of the lower plants, un- 
less the trees are cut out and their value in 
the grouping lost. Climatic conditions may 
be overcome by temporary geographical 
groupings, and in greenhouses some such 
groups may be installed quite satisfactorily. 
As to the relative value of the biological 
over the geographical as a primary classi- 
fication in large public gardens, there is 
room for difference of opinion. An ideal 
method, if space and funds are available, 
would be to install both systems. 

5. Esthetic and Landscape Features.— 
The public is more immediately interested 
in landscape effects and in plants from the 
standpoint of beauty than in most other 
features of botanical gardens. Well-built 
and well-kept grounds appeal to people as 
attractive places to visit. Natural wood- 
lands, thickets and meadows also interest 
visitors, perhaps more keenly the residents 
of cities, and in some respects, especially 
from the standpoint of ecology, are as use- 
ful educationally as the artificial planta- 
tions. Landscape considerations applicable 
to parks and private grounds are not 
wholly adaptable to botanical gardens and 
this is often notably true in the unhar- 
monious floral color contrasts necessitated 
by the grouping, although these may be 
minimised by careful selections. In most 
botanical-garden planting it is sought to 
display the plant in its natural form, so 
that extensive massing of individuals is 
avoided, although in large gardens space is 
often available for both maaaed and open 
planting. In the grouped plantations in- 
congruoua elements should be avoided, such 
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in plots among collections of trees and 
shrubs, which would divert attention from 
the main installation, or the introducing of 
exotic species into natural woodlands and 
thickets, which would give the public er- 
ratic ecological conceptions. Flower gar- 
dens, ns such, are generally located sepa- 
rately from the botanically grouped planta- 
tions, for in them esthetic considerations 
are predominant. 

The popularitfr of botanical gardens 
causes them at times to be over-crowded 
and problems relative to the control and 
circulation of large numbers of people arise 
which have to be met as well as possible. 
A comprehensive system of paths is essen- 
tial; the majority of visitors instinctively 
keep to the paths, but it is undesirable in 
large gardens, at least, to actually restrict 
visitors to paths, for they could then come 
close to only a relatively small number of 
the plants installed, unless the path system 
was unduly elaborated and landscape con- 
siderations wholly neglected. A very small 
proportion of the public is intuitively de- 
structive, and it is this small number of 
people that entail high expense for guards 
and keepers; legal punishment of offenders 
as a warning to others of mischievous pi^ 
clivities IS the only treatment available. 
In large gardens a driveway system and 
provision for conveyances for hire are also 
desirable, for many visitors are unable or 
unwilling to walk considerable distances. 

The indirect relation of botanical gar- 
dens to the public lies in their function of 
adding to the knowledge of plants and 
plant products and the diffusion of this 
knowledge by publication and otherwise. 
Laboratories, herbaria and a library are 
essential adjuncts to the garden itself, and 
through investigations carried on in them 
and in the garden, additions to knowledge 
are constantly made. Of these additions 


to botanical information those of «s eco- 
nomic character are the most immediately 
available for the public good, hut the mote 
theoretical additions to information |Dgy 
prove the more important in the long rOB. 

Prom what I have said it will be cleat 
that the function of botanical gardens in 
their relation to the public is somewhat dif- 
ferent from their relations to college and 
university students, although, after all, 
this difference m one of degree rather thao 
of kind. 

N. L. BamoN 

THB PLACE or BOTANICAL GARDBlirS I» 
COLLEGIATE INSTRUCTION 

The splendid gardens under the dirsc- 
tioD of my predecessors in this discussion 
ere well known to everybody, but this can 
not be true of the modest one of Which 1 
have charge. It will therefore be fairer t« 
my comments on the subject if I say that it 
has been my duty, during the past fifteen 
years, to develop at Smith College, wifii 
due regard to reasonable financial restrie- 
tiona, a garden which should be as well 
adapted as possible to collegiate initme- 
tion. It now includes these parta. Pint, 
there is an arboretum and frutieetlW, (rf 
some 500 species, distributed, willl titgUd 
partly to scientific arrangement and ptartly 
to pleasing landscape effects, over a, campus 
of some thirty acres. Second, there b an 
herbacepus garden of some 700 species, ar- 
ranged on the Bngler and Prantl syatem. 
Third, there are three natural gardill% a 
rook garden, water garden and wild guden, 
the last as yet too young to be efflactive. 
Fourth, there is a range of well-built and 
suitably stocked greenhouses, nine is aram- 
her with two attached laboratoriei. Wpon 
the development of this garden rests my 
qualification for the part I have in thk 
discussion. Naturally, it approxiinata(%,W 
my idea of what a college botanical gMi^s 
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should be. I wish to ask you to bear in 
mind that I speak upon gardens in col- 
legiate instruction, and I shall keep strictly 
to that subject. Many of my conclusions 
do not apply at all to gardens of a different 
type— public, university or other. 

Colleges differ much from one another in 
many features, but from our present point 
of view have these in common : First, they 
have only an undergraduate constituency, 
with practically no graduate work. Second, 
they have extensive grounds, usually of a 
rural character, which it is desirable to 
make as beautiful as possible. Third, they 
have a long summer vacation, with no sum- 
mer schools or other instruction in that 
time. Of these conditions, to which col- 
legiate botanical gardens must be adjusted, 
1 shall speak in reverse order. 

The long summer vacation is even longer, 
from the present point of view, than its 
number of weeks implies, for most of our 
students do not know enough to make 
profitable use of the garden at the opening 
of college, while the great number of social 
and other distractions at the end of the 
college year, not to mention the attractions 
of the native flora, seriously shorten its 
period of usefulness in the spring. Conse- 
quently the part of a botanical garden 
of most use in a college is that in which 
plants are alive and at work during the 
winter months, viz., the greenhouses. 
There is no question that, so far as scien- 
tiflo instruction in a college is concerned, 
suitable greenhouses are far more valuable 
than any outdoor garden. 

Yet the long summer vacation does not 
by any means empty a college garden of its 
utility or desirability. The part which the 
vacation renders least useful is the herba- 
ceous garden, arranged on the systematic 
plan, and I am not sure but that, if I were 
starting all over again, 1 would omit this 
port, closely identified though it is with the 


very idea of a botanical garden. Another 
kind which the long vacation would render 
of slight use is an ecological garden, that 
consisting of beds designed to illustrate 
types of structure, of dissemination meth- 
ods, of cross-pollination mechanisms, and 
the like, for these would he well-nigh use- 
less m early spring and late fall. Indeed, 
such observation and limited experimenting 
as I have been able to make on such beds 
leads me to disbelieve in their value aside 
from this limitation. It is impossible to 
have many of the forms illustrative of a 
certain idea in good condition at the same 
time; many of the forms best illustrating 
an idea are otherwise very unattractive and 
often difficult to grow ; and eveu when such 
beds are developed, there arc few people 
who can understand them unless they al- 
ready know the subject with some thor- 
oughness. I think it is usually true that 
gardens prepared to illustrate any artificial 
plan or idea, whether ecological, historical 
(e. g., plants mentioned by Shakespeare) 
or other, are very unattractive in appear- 
ance and difficult to maintain effectively 
These objections do not apply to natural 
gardens, viz., rock gardens, water gardens, 
wild gardens, in which plants are grown 
in natural surroundings, for these plants 
and places can be made so attractive as to 
draw appreciation and notice from all, and 
when suitably labeled, as of course all parts 
of the garden must be, they are decidedly 
instructive. We have at Smith College a 
very attractive rock garden, with a variety 
of exposures, containing many kinds of 
plants, from cliff dwellers to shade-loving 
ferns, and it amply repays its cost in the 
pleasure and the instruction it gives to its 
many visitors. 

Another part of the outdoor garden that 
is well worth while despite the long vaca- 
tion is the collection of trees and shrubs, 
especially as these are needed for the beau- 
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tifying of the grounds, which must receive 
attention whether a true botanical garden 
is developed or not. And this brings me 
to the second of the three conditions which 
must be met in collegiate gardens. All col- 
leges desire to have their grounds as heauti- 
ful as possible, in order to create attractive 
surroundings for undergraduates, pleasing 
memories for graduates and favorable im- 
pressions for parents and benefactors. 
Now, to this end, the extensive use of trees 
and shrubs is indispensable. It would 
seem at first sight possible to combine a 
good landscape use of these with a system- 
atic arrangement to illustrate relationships, 
but I have found, as no doubt have many 
others before me, that this is only partially 
possible. Thus, some families contaia far 
more plants of attractive form than others. 
Imagine confining Conifer® strictly to one 
section! Again, the proportion of trees to 
shrubs is so different in the various fam- 
ilies that if these were confined to special 
areas some sections would have few or no 
trees and others no shrubs. Thus Legu- 
minoss have several ornamental trees, but 
hardly any ornamental shrubs, while this 
case is reversed in Rosace®, reaching an 
extreme in Caprifoliace®, which has no 
ornamental trees at all. Hence a strictly 
systematic arrangement can not be com- 
bined with good landscape results, and the 
best that can be done is to make sure that 
representatives of a given family are pres- 
ent in the appropriate area, even though 
not confined thereto, But on this plan, a 
very good collection of trees and shrubs, 
both pleasing to the eye and useful for 
study, can be assembled on a college cam- 
pus. Moreover, trees and shrubs are in 
condition for study earlier in spring and 
later in autumn than herbaceous plants, 
and besides can be studied to considerable 
advantage all through the winter when 
herbaceous plants are not visible at aU. 


Hence my experience has shown that of the 
outdoor garden, the trees and shrubs are 
far and away the most valuable part ; next 
come natural gardens, and last of all the 
systematic garden. There is one other 
matter worth mention in this connection. 
The absolute necessity which colleges are 
under to keep their grounds attractive in 
any case, makes it possible to develop them 
as a botanical garden with comparatively 
little additional expense, for the extra cost 
of the other features is not relatively great. 
This applies in part also to the greenhouses, 
because where these are developed it is 
posable to give profitable and congenial 
employment to a good gardener during the 
winter, and consequently a more competent 
type of man can be kept, to the great ad- 
vantage of all the interests involved. 

Another matter which I am finding im- 
portant in connection with the outdoor 
garden, but which applies equally to the 
greenhouses, is this. It is far better to 
concentrate upon good effects with a few 
things rather than upon the collection of 
many. In my own garden, we are re- 
ducing the number of species, but are 
giving better massing and surroundings to 
those we retain, which include especially 
the kinds the observer is likely to meet with 
again. Primarily this is in order to con- 
form to an educational principle of which 
the importance steadily grows upon me, 
viz., that the scientific merits of a garden, 
or of anything else, are not of themselves 
sufficient to attract persons to their study, 
but attention must be paid to the pecnliari- 
ties of human nature which demand that 
things shall be made attractive also. I 
therefore consider it important to so ar- 
range plants that they will evoke attention 
and admiration first, on which basis in- 
struction is far more easily given. And as 
the human capacity for attention and ab- 
sorption is strictly limited, it is no use to 
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try to produce many sneh pleasing effects. 
A few very pleasing trees appeal more to 
human nature than do many only moder- 
ately pleasing. This principle fits per- 
fectly, also, with my first condition of col- 
lege instruction above mentioned, that only 
undergraduates make use of the garden, 
and the number of kinds they can ntilize is 
not very great. In all scientific institu- 
tions, whether gardens, museums, or courses 
of instruction, we seem to pass first through 
an accumulation stage, in which complete- 
ness is the ideal and we try to collect all 
the kinds we can. Later we pass to a selec- 
tion and individualUation stage, in which 
we pick out the most essential objects and 
give each an ample and distinctive setdng. 
We have passed into the second stage in 
our museums and to some extent in our 
instruction, but hardlf yet in our botanieal 
gardens. 

I pass finally to the greenhouses, the 
importance of which 1 can not too strongly 
emphasize. These should be arranged, for 
convenience of both use and management, 
upon a climatic basis, including cool tem- 
perate, warm temperate, desert, stove and 
palm houses at leaat, furnished with a 
selection of well-labeled plants of the chief 
scientific interest, and with room for the 
growing of class material and for horticul- 
tural and physiological experiment, while 
the closer the attachment of the green- 
houses to laboratories the better. I am 
here, as yon may suspect, outlining the 
arrangement of the range developed under 
my charge, the practical working of which 
is extremely satisfactory. 

The educational advantages of good 
greenhouses are too well known to all to 
need comment, but I may add another 
advantage not so obvious, vix., that they 
provide an extremely attractive and in- 
structive place for visit in winter, not only 
by students but by their friends and visit- 


ors; and this is something of marked ad- 
vantage in rural communities. Indeed, 
the instruction and enjoyment derived by 
the public from outdoor gardens as well as 
greenhouses constitute no small reason for 
their development. For not only do they 
attract attention and sympathy to a college, 
but they are_ also a wholly appropriate and 
serviceable form of college extension, 

There are two warnings I would sound 
in connection with the greenhouses. First, 
they should be kept free from all entangle- 
ments in connection with the supply of 
ornamental plants for college functions. 
Such a use is bad for the plants, subversive 
of a scientific interest in them by the gar- 
deners, and derogatory to the reputation 
of the greenhouses. The respect of the 
college community is far greater for a col- 
lection of plants kept exclusively for educa- 
tional purposes, and for the scientific in- 
terests involved therein, than for any col- 
lection at their beck and call for social 
purposes. Second, they should lie kept 
free from any attempt to make them help 
pay their own cost. The florist business is 
a highly specialized one, conducted, as a 
rule, on a narrow margin of profit, and 
no range of college greenhouses can earn 
any considerable amount without devoting 
thereto an amount of space and gardener’s 
time wholly incompatible with any consid- 
erable attention to educational objects. 
Moreover, the feeling of local florists is 
quite sure to be aroused against an institu- 
tion conducting a competition which they 
are sure to regard as unfair. These objec- 
tions do not apply to the greenhouses of 
agricnltnml colleges; where the problems 
are different, and where it is essential that 
the students learn to raise plants for profit. 

So, I may summarize my ideal botanical 
garden for a college by saying that it «m- 
sists first of a good range of greenhouses, 
second of a collection of trees and ahruba. 
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primarily grouped artistically and second- 
arily on a systematic plan, third of natural 
gardens, and fourth of a limited systematic 
herbaceous garden. In all, selection and 
attractiveness of setting should be control- 
ling principles. 

W. P. Ganono 


A UNIVERSITY BOTANICAL GARDEN 

It requires some presumption for a mere 
novice to talk on this theme, after the 
fathers of our great botanical gardens have 
spoken from their ripe experience. One 
who neither grew up m a botanical garden 
already established, nor has bad time to 
grow far with one established but a short 
two years ago, can hardly be expected to 
apeak with authority My only justifica- 
tion for complying with the request of your 
secretary to participate in this discussion 
is the fact that, in planning the botanical 
garden for the Johns Hopkins University, 
I have discovered what a goodly number of 
problems confront the beginner in this kind 
of work and how little detailed information 
is to be found in print that will aid him to 
overcome them. 

I may therefore, perhaps, be permitted 
to say something of the purpose of our 
garden, of some of the difficulties encoun- 
tered, and of such solutions of these, or 
part of them, as have either been worked 
out at Homewood or gathered from the 
experience of other gardens. These things 
are said not only in the hope of being qf 
service to others who may be planning 
gardens, but also of evoking from others 
helpful criticism, that may be of aid to us 
in the work at Homewood. 

That a botanical garden can be of great 
value to university students does not stand 
in need of proof to you of this audience. 
I desire, however, to suggest some of the 
particular ways in which I believe it may 
be most useful. If university students are 


what they should be, in aim and industry, 
it seems evident that access to a well-ar- 
ranged botanical garden may advantage- 
ously replace class-room courses on certain 
aspects of gross morphology, floral biology 
and floristic geography, besides greatly en- 
hancing the value of many of the formal 
courses on other subjects, given in lecture 
room and laboratory. 

A botanical garden which is to be of use 
in the ways mentioned must suggest clearly 
uhat it IS intended to illustrate. It must 
leave no suspicion of the aimlessness of a 
“cabmet of curiosities,” but must show the 
purposefulness of a skilfully arranged mu- 
seum— a museum in which (as an able 
museum director has said) the carefully 
selected specimens illustrate a well-devised 
series of labels, rather than one in which 
the labels are mere name-tags for more or 
less accidentally acquired specimens. 

Such a definitely planned garden can 
well serve to extend the laboratory work 
and to concentrate the field work. For in 
the laboratory a student con not study 
enough plants minutely to comprehend 
them broadly; in the field he can not study 
any plant so thoroughly as to understand 
it deeply. The garden renders a larger 
variety of plants accessible, brings plants 
of different regions together for ready 
comparison, taxonomically, morphologically 
and physiologically, makes it possible to 
observe their activity and development 
more continuously and, finally, gives the 
most satisfactory opportunity of preserving 
them at critical stages for future study 
and comparison. The garden then does 
not replace either field or laboratory, but 
it does effectively link them. 

If now we consider more specifically the 
functions a garden may serve we may sum- 
marize them thus; 

1. It can illustrate certain phenomena of 
plant life which may be observed directly. 
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as the plants grow in the garden or the 
aocompanying greenhouse. Because they 
can be observed continuously the student 
gains a familiarity with them and their 
phenomena which is not possible from a 
single contact with them, when they are 
brought out once a year, in a laboratory 
course. 

2 The garden and greenhouse have an 
important use as a source for the material 
needed in instruction and research, in labo- 
ratory and herbarium. 

3. The existence of a garden insures the 
presence of propagating grounds, tools and 
a trained gardener, all of them necessary 
to the carrying on of researches in plant 
breeding or other work involving extensive 
cultures, such as are often made in studies 
of variation and experimental morphology. 

4. Not the least important feature of 

a garden, especially one on a university 
campus, is that it shall prove attractive 
from its design and the plants in it, entirely 
aside from its scientific interest. ' 

I shall, from this on, make casual refer- 
ence only to the last three of these func- 
tions, but shall dwell more fully on the 
first, i. e,, the use of a garden in botanical 
instruction. This is, I believe, the func- 
tion which chiefly determines the arrange- 
ment of most botanical gardens now in 
existence, the only other potent influence 
being, perhaps, the artistic one. 

The botanical facts and principles that 
can well be illustrated in a botanical garden 
may be grouped under the following beads: 
(1) plant structures, (2) plant phylogeny, 
(3) plant activity or physiology, (4) plant 
ecology, (5) floriatic plant geography, (6) 
economic plants. We may now take these 
up in the order mentioned. 

1. Plant structures may be illustrated by 
examples, first, of vegetative organs, in 
their various modifleationa, and secondly 
by examples of reproductive organs, tnch 


as those for vegetative multiplication, for 
asexual reproduction, and for sexual repro- 
duction, including such accessory repro- 
ductive organa as flowers and fruits. 

2. Plant phylogeny may be illustrated by 
the natural system of Engler, as a modem 
interpretation of the kinship of plants, also 
by selected examples of older “natural sys- 
tems” of historical importance, such as the 
systems of Jussieu, Braun and Bichler. 
Finally, examples of plant breeding may 
he made to illustrate the means of origin 
of new types of plants, such as sports, 
mutants and hybrid. 

3. Types of plant activity that may be 
readily illustrated in a garden are: first, 
those connected with growth— showing its 
rate, direction and seasonal variation ; sec- 
ondly, sleep movements; thirdly, move- 
ments of leaves of compass plants ; fourth, 
the movement of irritable or sensitive 
leaves; fifth, and finally, those movements 
of the flower, or its parts, which aid in the 
process of pollination, of which many inter- 
esting examples may be shown. 

4. In plant ccologj’ we may well illus- 
trate certain important habitat-relations 
and growth-forms. Those that ean be most 
satisfactorily shown arc chiefly relations to 
edapfaic factors, though the alpinum and 
the greenhouse give some opportunity of 
suggesting relations to climatic factors. 
Other ecological facts may be illustrated 
by examples of plant communities. Under 
this head, when enough ground is available, 
may be shown plant formations, chiefly 
native ones, as forest, bush, meadow, etc. 
Finally, ecological guilds, or types of sym- 
biontSj may be illustrated by liaues, epi- 
phytes, saprophytes and parasites. This 
latter series takes but little space in the 
garden, but much ingenuity is required to 
make them develop typically. 

6. Floristie plant geography may per- 
haps be best illustrated not merely by 
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groups of plants from the different format 
tions of a general floristic region, but also, 
where space permits, by like formations 
from different regions. These ahonld be as 
complete as possible and may well be se- 
lected to show similar growth-forms occur- 
ring in widely different species, genera, or 
even families. In Atlantic North America, 
for instance, bits of Alaskan, Manchurian 
or Scandinavian forest, in which all the 
elements from the herbs of the forest floor 
to the dominant trees are represented, 
would prove exceedingly interesting for 
comparison with our native forest and with 
each other. 

6. Economic plants may be represented 
by those plants which yield the chief vege- 
table products of commerce, by types of 
ornamental plants and by noxious plants, 
e. g., weeds, poisonous plants and fungus 
parasites. The practical application of 
plant breeding may also be illustrated here 
by examples showing the difference often 
existing between the wild parent and the 
cultivated offspring, together with illustrar 
tions of the methods of breeding and culti- 
vation by which the modification of culti- 
vated types is produced. 

These, I beUeve, are some of the facts 
and principles which we may hope to illus- 
trate in a botanical garden. The realiza- 
tion of these expectations demands, I am 
finding, persistent industry and unfailing 
optimism, for obstacles arise unexpectedly, 
and success in new fields is far from 
certain. 

. In the garden of the Johns Hopkins Uni- 
versity, at Homewood, we are trying to do 
some, at present not all, of the things which 
I have just outlined. I wish now to try 
to tell you just what these are, how we 
have planned them and something of the 
practical expedients by which we have 
managed to get plants to grow where we 
wish them. I may also refer to the devices 


for labeliDg which are being used, in the 
attempt to make the garden intelligible not 
only to the student, but also to the gen- 
eral public, to whom the garden is open. 

The area at present planted at Home- 
wood, the new university site, is a flat- 
topped knoll, about two acres in extent, 
surrounded on three sides by a native for- 
est of oak, chestnut, beech and tulip. The 
garden is laid out in a strictly formal man- 
ner, in view of the fact that it is to form 
the western termination of the transverse 
axis of the proposed group of university 
buildings. It will ultimately be overlooked 
by the terrace on which the westernmost 
building are to be located. 

The boundary of the garden is marked 
by two parallel lines of hemlock hedge with 
8 wide walk between them. The entire 
garden is divided into quarters by walks 
running from the middle of each aide to a 
large pool in the center. Each quarter 
is broken by gravel walks into 18 beds with 
myrtle borders. These beds contain alto- 
gether about 500 planting spaces (2J X 3^ 
feet), making something over 2,000 plant- 
ing spaces for the whole garden. The 
greenhouse, physiological laboratory and 
an acre of ground for propagating pur- 
poses lie directly south of the garden. 

The garden consista of four sectiona. 
Section I. illustrates the chief types of 
vegetative organs of plants. The arrange- 
ment of these typ^ is in part a morpholog- 
ical, in part a biological one. Section II. 
IS given to the illustration of the structure 
and biology of the reproductive organs of 
plants, t. «., of sporangia, flowers, seeds, 
fruits, ete. Section III, illustrates the 
genealogy of plants as indicated by their 
claaaifleation. It ineludea illustrations of 
the various kinds and degrees of kinahip, 
of species, genus and family, of hybrids 
and mutants, of a number of historically 
important systems of classification and of 
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the modem system of Edgier. Finally, it 
also illustrates in some detail the variety in 
structure and in geographical distribution, 
found among the members of a tew selected 
families of seed plants, e. g., of Ginkgoacen, 
Saururacete, Liliacem and Compositfc. Sec- 
tion IV. contains a selected series of useful 
and of ornamental plants, chiefly those 
native to temperate regions, though a few 
of the more important tropical, economic 
plants are shown. 

In the further development of the bo- 
tanical garden it ia planned to illustrate 
various types of plant communities, some 
of the important facts of geographical dis- 
tribution and the habitat relations of vari- 
ous growth-forms. It ia expected that the 
general planting of the Homewood grounds 
may be carried out in such a way that the 
groups of shrubs and trees so used shall 
have seientiflc as well as an ornamental 
value, 

The eiBcienoy of a garden as an educa- 
tional factor is determined, in large degree, 
by the design and arrangement of the labels 
used to designate the individual plants and 
the plant groups shown. 

The series of types of structure, rela- 
tionship, etc., shown in each section of 
the garden at Homewood, is divided into 
successively subordinate groups. These 
groups are: division, subdivision and 
Fronps without names but designated by 
letten and signs. 

Each individual type of structure, etc., 
is designated, in this guide and on the 
labels, by a number. All .species used in 
the garden to illustrate a given type bear 
the number of this type on their labels. In 
the guide this number is found at the 
extreme left of the page, opposite the name 
of the group. In the garden these num- 
bers are at the bottom on the groi^) labels 
and at the top on the species labels. 

The numbers at the bottom of a group 


label indicate the kinds and number of 
types of structure included in the group. 
For example: the numbers 16-19 on to 
label for subterranean stems indicate that 
the types included in this category are 
those bearing these numbers, in to guide 
and on the labels, i. e., rhizomes, tubers, 
corms and bulbs ; the numbers 288-290 on 
to label for indehiscent fruits indicate 
that this group includes the achene, nut 
and caryopsis. 

The number at the top of a species label 
indicates the type of structure, relationship 
or economic plant illustrated by this spe- 
cies. A reference to this number in the 
guide, or in the garden, to the nearest 
group-label bearing this number, shows 
what is illustrated by the species. For ex- 
ample: any species label bearing the num- 
ber 8 indicates tot the plant illustrates 
the use of the roots as tendrils ; the number 
529 indicates that the species belongs in the 
series Rosales of Engler; the number 600 
designates the species as a cereal. 

The location in to garden of the illus- 
trations of any particular group of struc- 
tures or relationships may be readily seen 
by a comparison of the outline of the chief 
groups (p. 653) and the plan showing the 
arrangement of beds in the garden (figure, 
p. 652). On the latter the area devoted to 
each division is indicated by heavy lines 
between beds. Section I. is in the north- 
east quarter of the garden, the types being 
numbered from 1 to 118. Section II. is in 
the southeast quarter (Nos 200-313). 
Section III. is contained chiefly in the 
southwest quarter (Noa 400-558), but 
partly in the northwest quarter (Nos. 559- 
571). Section IV. is also contained in the 
northwest quarter (Nos, 600-652), The 
sequence of the types within each quarter 
is readily seen from the numbers on to 
labels. These are arranged in regular suo- 
eession along the beds as far as possible,'^ 
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and, where this succession has been broken, 
an index label has been used to show where 
the next following numbers are to be 
found. 

By means then of the continuous series 
of numbers, one for each ultimate unit of 
structure or relationship shown, it is be- 


lieved that confusion may be avoided and 
the visitor be at liberty to note as much or 
as little as he desires of the assembling of 
these units into successively larger groups, 
which are indicated in the guide, and by 
group labels in the garden. 

With such a definite aeries of stmoturss 
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Ohiei' Gaoura m the Qtares 
SKTiion I. Veoitative Oisuts. 

Division I. Koots. 1-16. 

Subdiviaion 1. Subterranean Roots. 

“ II. Aquatic Roote. 

“ HI. Aerial Rooti. 

“ IV. Puraaitic Root!. 

Division II. Stems. l«-38. 

Subdivision 1. Leafless Stems. 

“ II. Foliage Stems. 

" 111. Branch Syatems. 

Division III. Leaves. 39-113. 

Subdivision 1. Cotyledons 
" II. Foliage Leaves. 

SnonoN 11. RspaoDtiOTiVE Otoane. 

Diviaion I, For Vegetative Propagation. 1 


For Sexual Reproduction. 215- 


Sieiion III, FLam RELaTioirsHip. 

Diviaion I, Deg;rees of Relationship. 400-409. 
“ II. History of Classifloations, 410- 

Subdiviaion I, System of Ariatotle 


Division III. Selected Families 646-671. 
Section IV. Koonomio Plahtb, 

Division I, Useful Plante. 600-618. 

“ II. Ornamental Plenty. 619-652. 


Odtune of the Ttpes or Pniin 
Plant RxLATioNsuiPi ano or 
Plants Illcstsated in the < 
Section 1. Veobtative Oroans. 
Division I. Roots. 

Subdivision I. Subterranean Ri 

1 Tap Roots 

2 Fascicled Roots (clustered rc 

3 Fibrous Boots. 

Sulidniglon 11. Aquatic Roots. 


9 Attaching Roots (of air plants) 

10 Attaching and Absorbing Roots (of air 

planU). 

Subdivision IV. Parasitic Boots 

11 Water absorbing Roots 

12 Food-absorbing Root* 

Subdivision V Symbiotic Roots 

13 Mycorhixal Roote (with fungus threads in- 

14 Bacterial Roots (with bacterial tubercles), 

15 Noatoc-holding Roots 
Division 11. Stems 

Subdivision 1 Leafless Stems (t. e., with 
scale-like leaves). 

A. Subterranean Stems 

16 Rhizomes 


B. Aerial Leafless Stems 

20 Cactoid Stems (fleshy green sterna). 

21 Fhyllocladia (leaf -like stems) 

'AH types illustrated in the garden ate indi- 
cated in this list. Each type is given a number 
bore, which also will be on the top of the label 
of every species used to illustrate that type ‘ 


^ iy«tematio sequenoes to be illuEtrated ente has done— i. rearrange the families 

in A set of formal beds, we encounter at of plants in such a way that families with 

once the very practical diffloulty of making like habitat-requirements come near to- 

plants grow in proiiinity in the garden gather. This correspondent, a landscape 

that occupy quite different habitats in gardener, points out the horticultural in- 

nature. Under these coBditions one is conveniences of the Bngler system, and 

tempted to do what one of my correspond- suggests that the Eiehler, and Bentham and 

‘This pag« Is reprinted from “Quid* to the Botzoictl Oardeu at gomewood." 
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Hooker systems are— to quote— “better 
adapted to the artistic ensemble of a hardy 
garden.” He then proceeds to pve— to 
quote again— "a revision of the Hookerian 
cohorts that is adapted to copyrighted gar- 
den plans of the author previously pub- 
lished.” 

If, however, one is not bold enough to 
remodel the whole natural system to suit 
his particular garden scheme he must find 
other means of making system and soil fit 
—and this often presents considerable diffi- 
culties. 

To make aquatic and bog plants grow 
beside related forms inhabiting drier soils, 
we tried several devices. The first of these 
was the small brick pool common in Euro- 
pean gardens. But these are expensive to 
huild and are liable to be burst and ren- 
dered useless by freezing. We have, there- 
fore, substituted two-gallon earthenware 
kitchen bowls, with sloping sides inside and 
out. These can stand freezing, and can be 
made invisible in the garden by sinking 
them to the rim in the soil. Well-developed 
specimens of many aquatic plants were 
made to grow in these during the past sum- 
mer. By the use of these bowls it is pos- 
sible to have a miniature bog at any point 
in the garden where it is needed. 

Provision for larger aquatic plants is 
made by three concrete pools. For swamp 
plants there is a bog bed, 15 X 30 feet, 
filled with peaty soil. This has a water- 
tight brick border, two feet deep, and' a 
water supply from taps at both ends. In 
this bed fine specimens of "Woodwardia 
virginica, Rhododendron vuconim, Bibit- 
cut mosckeutos, Decodon verticiUatui and 
others have flourished finely. 

In a bed of sand, with a slight admixture 
of humus, fine clumps of Opuntia vulgaris 
are spreading vigorously and other xero- 
phytes promise to do well. 

Another difficulty encountered in gstrden- 


making of this sort is that of getting shade 
plants to grow in the open beds. To ac- 
complish this we have been tising small 
dogwoods, which can readily be kept 
within bounds, and in the shade of which 
many mosses, ferns, orchids and other 
plants of the forest floor are growing 
well. 

Finally, a very important detail of the 
management of a garden is the selection of 
labels that shall be inexpensive and at the 
same time legible and durable. Profiting 
by suggestions from older gardens we have 
devised three types of zinc labels that are 
proving very satisfactory. The simplest of 
these is a stake label an inch wide and six 
inches long. On this the accession number 
is stamped across the top with a steel 
stamp, and the name is written directly 
on the metal with platinum tetrachlorid. 
These labels are used for all plants not 
provided with show labels. Another type 
of label is 1} inch wide and 8 inches 
long. It is painted gray, the name is then 
stamped on it with printer’s ink by means 
of a rubber stamp. After the ink is dry the 
label is covered with spar varnish. These 
are used for show labels on pot plants in 
the greenhouse. The showlabels used for all 
group and species labels in the garden are 
rectangular zinc labels, of various sizes 
from 3X5 inches up to 5 X 12 inches. 
These are hupg by fold of the upper edge, 
to a heavy wire staple, the name is printed 
and the varnish used for protection as in 
the show labels in the greenhouse. 

The advantage of these labels is that they 
can be made readily, of any size, by any 
tinsmith, since they do not involve the use 
of expensive dies. 

Such are some of the practical devices 
which contribute toward making the gar- 
den useful Some of these are probably 
used in other gardens, but I have thought 
it worth while to mention them here be- 
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cause I have not been able to find informa- 
tion of this sort in print. 

It is to be expected that what now seem 
satisfactory devices for carrying on the 
work of the garden will prove capable of 
much improvement in the future, aided by 
experience gained from other gardens as 
well as in our own. It will always be one 
of the chief aims of the garden at Home- 
wood to discover what a garden is capable 
of doing for the botanical student and in- 
vestigator and how it can do this best. 

Duncan S. Johnson 


THB RELATIOy OF APPhlSD BOIEVCB TO 
EDVVATm ■ 

The dative of indirect object is need 
with most Latin verbs compounded with 
ad, ante, con, in, inter, ob, post, pre, pro, 
sub and super, and sometimes circum -, the 
elements essential for the growth and ma- 
turity of the plants which furnish, di- 
rectly or indirectly, the food and clothing 
for the human race are carbon, hydrogen, 
oxygen, nitrogen, phosphorus, potassium, 
magnesium, calcium, iron and sulfur, and 
possibly chlorin, and I think I am expected 
to discuss the general question whether 
there may be as much educational develop- 
ment in a study of these elements, for ex- 
ample, and of their application to the 
preservation of American soil and to the 
preservation of American' prosgierity, 
civilisation and infiumiee, as in learning 
a like number of Latin prepositions and 
their application to language development, 
and to philological research. 

The question is, whether the culture of 
corn roots and the inveatigation of oom- 
root insects and diseases or the culture of 
clover roots, with their millions of iQrmbi- 
otio bacteria and their wonderful power to 

■ On* of aie papers preaented February 19, 1910, 
before the Illinois State Itoadaioy of Seienoe in 
the ^mpoaiuni on the "BeUtlon of Pure and 
Applied Seienoe.” 


transform ranch of the impoverished lands 
of that part of Illinois whose name is 
"Egypt,” and much of the exhausted and 
abandoned lands of India, whose fame is 
famine, into fruitful and valuable lands, 
may serve as well for the development of 
the mind and for the advancement of edu- 
cation and eivilizatiott, as the culture of 
Greek roots, and Sanskrit mots, and 
Hindu roots, from which we learn that the 
people of India, of whom only one man in 
ten, and only one woman in a hundred, are 
able to road and write— from which we 
learn that these people are our own 
oousins; that many words still live in 
India and in America that have witnessed 
the first separation of the northern and 
the southern Aryans ; and, in the words of 
Max Muller; 

These are witneisw not to be slioken by any 
cross examiaation. The terms of God, for house, 
for father, mother, son, daughter, for dog and 
cow, for heart aid tears, for axe and tree, iden- 
tical in all the Indo-European idiome, are like 
the watchwords of soldiers. We challenge the 
seeming stranger, and, whether he answer with 
the lipe of a Greek, a German or an (East) 
Indian, we recognise him ae one of ourselves. 
There was a time when the ancestors of the Celts, 
the Germans, the Slavonians, the Greeks and 
Italians, the Persians and Hindus, were living 
together beneath the same roof. 

Why has the southern Aryan civiliza- 
tion developed but one school for every 
five villages, while the northern Aryan, 
save in Bussia, opens to every child the 
door of the school which leads on, for 
those who will, to the college and univer- 
sityt Whyl Because only a prosperoua 
nation can afford the trained intelligence 
or education of ita people. 

Education in America is not the cause, 
but the product, of our prosperity; and, 
thus -far, the prosperity of this nation is 
due to our conquest of the former inhabi- 
tants and to the conseqnent aoquiaition of 
the great natural resources of this country, 
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including, primarily, vast areas of rich 
virgin soil ; and, secondarily, immense 
supplies of timber, coal, and iron. 

American prosperity haa done more than 
educate Americans ; it has educated west- 
ern Europe, first of all by relieving the 
over-crowded condition of those impover- 
ished lands, and subsequently by making 
large direct contributions to European 
prosperity, in supplying cheap food and 
fertilizer and a good market for European 
products, manufactured in large part from 
the low-priced raw materials secured from 
this and other new countries. 

Applied science has already made some 
contributions to American education and 
civilization, and so far as its use in the 
schoolroom is concerned, applied science, 
as an educative agency, is not exceeded in 
value by any other instrumentality. Its 
very general aeceptance by teachers and 
students in our leading educational institu- 
tions does not prove its value, but docs 
prove that its value is being appreciated ; 
and I need not remind you that pure sci- 
ence is the foundation of applied science. 

While education has not been in any 
sense the prime cause of our national pros- 
perity, the future prosperity of America 
depends absolutely upon the application of. 
science and education to indnstiy. For 
three full centuries America has lived upon 
the spoils of conquest and inherited 
wealth and resources, and for three full 
centuries America has wasted her sub- 
stance or scattered it abroad. But even 
among nations there is a limit to inherited 
wealth. The land which flowed with milk 
and honey is now almost a barren waste, 
supporting only wandering bands of 
marauding Arabs and villages of beggars. 

Truly the two most characteristic attri- 
butes of rich young America are wasteful- 
ness and bigotry. Other nations have 
risen to positions of world power and in- 


fluence and fallen again to poverty, igno- 
rance and insignificance. Thus far Amer- 
ican history has been in large part a 
repetition of the history of nations long 
since gone to decay. 

Following the rise and fall of the great 
empirea of Babylon, of Carthaginia and of 
Greece, the Roman Empire also rose and 
fell. From what cause! Some tell us that 
the fall of those great empires was due to 
the development of pride and immorality 
among their peoples, forgetting the fact 
that civilization tends rather toward peace 
and security, and that universal education 
depends and must depend upon material 
prosperity. Poverty is at once helpless 
and soon ignorant. 

History tells ns that Roman agriculture 
declined until a bushel of seed brought only 
four bushels ui the harvest— declined until 
the high civilization of the Mediterranean 
countries passed into the dark ages which 
covered the face of the earth for a thou- 
sand years, until the discovery of a new 
world brought new supplies of food, re- 
newed prosperity, and new life and light 
to western Europe; but the dark ages still 
exist for most of our own Aryan race in 
Russia and in India, where, as an average, 
day by day, and year by year, more people 
are hungry than live in the United States, 
where the average wage of a man is fifty 
cents a month, where famine rages always, 
and whei^ the. price of wheat sometimes 
rises to a point where six months’ wages of 
a working man are required to buy one 
bushel. This is the condition where the 
absolute needs of the population exceed the 
food supply; and just so sure as the intelli- 
gent and influential men and women of 
America continue to ignore the material 
foundation upon which national prosper- 
ity depends, just so sure will future dark 
ages blot out American civilization. 

That vast areas of land that were once 
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cultivated with profit is the original thir- 
teen states are now agriculturally aban- 
doned is common knowledge ; that much ofi 
the land in all adjoining states is in the 
process of abandonment is known to many; 
and that the common lands in the great 
agricultural regions in central United 
States are even now in process of the most 
rapid soil depletion ever witnessed is 
known to all who possess the facts. 

Already the question of food has begun 
to exert pressure in this country. Already 
the masses, the common people, the “ninety 
per cent,” must consider a reduction in 
their standard of living. Poverty and de- 
generacy are even now making such de- 
mands upon the revenues of the state that 
education and research already suffer 
from inadequate support; and the only 
hope of the future lies in the application 
of science and education to the control of 
industry and to the control of population ; 
and let us never forget that agriculture is 
the basis of all industry, and that the fer- 
tility of the soil is the absolute support of 
every form of agriculture. 

Some will say that the economic condi- 
tions have been such that the depletion of 
the lands of the eastern states has been a 
necessary sequence, and that the restora- 
tion of those lands will now follow as an 
economic necessity. I beg of yon, do not 
accept any such theoretical deductions. 
If systems of permanent progressive agri- 
culture are ever to be adopted anywhere in 
this country, it must be done while the 
landowners are still prosperous. Some 
investment is necessary for the restoration 
of depleted soil, and poverty makes no in- 
vestments. Much of the abandoned lands 
of America are far past tlie point of pos- 
sible self-redemption. They were de- 
pleted not because of any economic neces- 
sity, but because of ignorance, and the 
fault lies not with the farmers and land 


owners, but with the educators who even 
until the present generation have taught 
almost everything except the application 
of science to agriculture. The fault lies 
also with the statesmen who, as James J. 
Hill says, have “unduly assisted manufac- 
ture, commerce and other activities that 
center in cities, at the expense of the 

There was no need whatever that the 
cultivable farm lands of the eastern states 
should have been depleted. Lying at the 
door of our greatest markets, with the 
application of knowledge and with such 
encouragement as should have been given, 
those lands could easily have been pre- 
served and even increased in fertility until 
their present value would have been not 
five dollars, but five hundred dollars an 

Even now are the young men of the 
United States putting ninety million dol- 
lars a year into Canadian farms. Whyl 
Because they were not taught in the 
schools that by investing those millions in 
the application of science to agriculture 
they can remain m tlie United States and 
secure greater profit and also save our soils 
from depletion; yes, malie our partially 
depleted lands even more productive than 
they ever were, and at the same time pro- 
vide the food that will soon be required to 
feed our own children. 

Why do we permit the annual eiporta^ 
tion of more than a million tons of our 
best phosphate rock, for which we receive 
at the mines the paltry sum of five million 
dollars, carrying away from the United 
States an amount of the only element of 
plant food we Aall ever need to buy, that, 
if retained in this country and applied to 
our own soils, would be worth not five mil- 
lioiq but a thousand million doUais, for 
the production of food for the onooming 
generation of Americans? 
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Why this exportation! Because the 
present owners of American land learned 
only the art of agriculture and were never 
taught the science of farming ; and it may 
well be repeated that the responsibility 
rests not with the farmer, but with the 
statesman and the educator. 

Note well the following facts : ' 

During the past dozen years the average 
acreage in com and wheat in the United 
States has been increased by 30 per cent. ; 
but notwithstanding the enormous in- 
creased production thus made possible, we 
have been obliged to decrease our average 
exportation of com and wheat from nearly 
one fourth to only one tenth of our total 
production ; and at the same time the aver- 
age price of these great basic food mater- 
ials has increased by 52 per cent., corre- 
sponding approximately to the increase in 
the value of land in the great com and 
wheat states, and to the consequent and 
inevitable general advance in the cost of 
living. 

You will remember that the population 
■of the United States has increased 100 per 
■cent, in thirty years, and without doubt 
will number more than 90 millions in 1910 ; 
but, notwithstanding the great areas of 
rich virgin lands brought under cultiva- 
tion in the west and northwest, and not-’ 
withstanding the abandonment of great 
areas of depicted soil in the east and 
southeast, during the last forty years the 
average yield per acre of these two great 
grain crops has not even been maintained 
according to the twenty-year averages of 
the crop statistics of the federal government 
for the forty years from 1866 to 1905, as 
reported in the 1908 year book of the 
United States Department of Agriculture. 

Shorter periods might be selected which 
would give apparent indications of s dif- 
ferent tendency, but leas than twenty-year 
averages are not trustworthy for ascertain- 


ing the average yield per acre, and these 
two twenty-year average.? show that the 
decrease in yield of corn has exceeded the 
slight increase in yield of wheat, much of 
which, it should be remembered, is now 
grown on land less than forty years under 
cultivation. And this statement holds not 
only for the entire United States, but also 
for the gi'cat north central grain belt, in- 
cluding Ohio, Kansas, North Dakota and 
the ten other states lying within that tri- 

Thus, in this boasted “granary of the 
world,” the records of forty years show 
that the average yield of wheat has in- 
creased one half bushel per acre, while the 
average yield of corn has decreased two 
bushels per acre. 

Why should the average yield of com in 
the United States be only 25 bushels per 
acre and the average yield in Illinois be 
only 35 bushels per acre, when the aver- 
age yield upon the farm of the University 
of Illinois, on normal soil under practical, 
profitable and permanent scientific sys- 
tems of fanning, is 87 bushels per acre! 

There are at least four factors involved 
in the solution of the problem of maintain- 
ing prosperity, civilization and universal 
education in this country. These four fac- 
tors may be classified as exploitational, 
aeientifle, legal and economic. 

1. Further exploitation of our remain- 
ing virgin soils, as by irrigation and drain- 
age, neither of which is of large signifi- 
cance in comparison with the magnitude of 
our present agricultural development. 

2. The restoration, by practical scientific 
methods, of depleted lands and large in- 
crease in productive power of practically 
all lands now under cultivation. This is 
the only great positive factor. 

3. The legal control of increase in popu- 
lation by the enactment and enfoicemeBt 
of suitable laws. 
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4. The reduction in the standard of 
living, by extending the tendency already 
enforced to some extent, as in the gradual 
withdrawal of meat and other valuable 
food products from the daily diet, and 
adopting such standards as are eommon in 
China and Japan, where beef, butter and 
milk are practically unknown. 

The greatest study of mankind is not 
man, but the application of principles 
upon which depends the preservation of 
man ’s prosperity and civilization ; and this 
study must not only include the applica- 
tion of science to raise high the limitations 
of the production from the soil of neces- 
saiy food supplies, but it must also include 
the application of sense in placing some 
just and necessary limitations upon the 
reproduction of the least lit of human 
kind. Ctbil Q. Hopkins 

Univebbity or iLUSOtS 


ATTJSyDAUCe OF STCDEFTB AT FOREIGN 
nyiVERBlTIEB 

The following table, which I have recently 
compiled, may bo of interest to your readers. 

Theae figures of attendance were fumiehed 
to the U. S. Commiasioner of Education by 
the editor of Minerva, were printed by him in 
his annual report for 1908 (not summarized 
as here, but in detail for each institution, 
country by country), and are probably as com- 
plete as any which could be readily found or 
compiled. That these totals understate, 
rather than overstate, the attendance in some 
of the countries which have not taken the 
pains to prepare complete official statistics is 
highly probable; thus in Soquioi, September 
S4, 1909, there are given figures quoted from 
Professor B, Menschutkin, writing in Saime, 
which claim a total attendance of students in 
the higher educational institutions of Russia 
for the years of 1908 and 1909, of 76,900, with 
tbs surmise of possibly 80,000 more in private 
higher colleges in different towns — a total of 
96,900 as opposed to 04,306 given in the 


table for the year 1907 as a total of the fig- 
ures furnished by the editor of Minerva. 

I have not Nature at hand, but as quoted in 
SoiKNoa Professor Menschutkin fails to state 
from wliat source his figures were drawn and 
I have therefore not been able to check them 
and, consequently, have not felt free to use 
them in this table in place of those having 
the sanction of “ official ” source. My own 
belief is that the total for Norway is consid- 
erably less than it should be if it represented 
complete results, but 1 have not, after due 
search, been able to find official supplementary 
figures. The same may be true in the case 
of some other countries, but the tabic is sig- 
nificant enough as it stands in the showing it 
makes of the widespread interest and partici- 
pation in higher education. 



Population from “ Statesman’s Year Book,” 
IS08 Number of Students from “ Report of U. S. 
Commissioner of Education,” 1908, Vol. I. 

Omno H. Msaz 

BLEOTIONB TO TBS AllURWAN PHILO- 
80PBWAL 80CIETT 

At the annual elections for members of the 
American Philosophical Society on April 38, 
fifteen rcsidenta of the United States and five 
‘ Including normal soliools. 

. 'Exeludiag normal scbools. 

* Ineluding bearers. 

•Exeludlng 22,169 “evesiag students." 


iWlSilfSSiiaSiig j 




Btructvire mij developmrat of the higher crypto- M»tlie»»tieiil Phyiics in Univereity of Welllng- 
gena in this country, and has an eapert iotowl- Zealand, and of Applied Matfaematiw 

edge oi the embryology of higher plants. Author *® Columbia University, New York. President 
of valuable books and papers on the comparative tl* Maeeachusette Institute of Technology, 
morphology of plants, evolution of plants, struc- Author of many scientiilc articles of high value. 






somcE 



Brriin Academy of Soii-TioM 
Owen Willune Kioherdton, M.A. (Onnteb), 
D.Sc, (Load.), Princeton, N. J Profeeeor of 
Pbyciffl in Princeton Univereity. Hae published 
since IDOl important papers on the radioactive 
discharges from hot bodies. These researches 
have recently led to the eiperiraental verifleation 
of Maxwell’s law of distribution, and are still in 
active progress. His papers have appeared in the 
Philosophical Transactions and in the London, 
Sdinbnrgh and Dublin Philosophical Magazine. 


alyse Supdricure in tlie University of Paris, and 
of General Mechanics at I’Hk'ole Centrale des Arts 
et Manufactures. Member of the Academics of 
Berlin, St. Petersburg, Rome, Copenhagen, Turin, 
Bologna, Boston and Washington, Member of the 
Royal Societies of Gottingen, Upsala and Helsing- 
fors Author of Trsitd d'Analyse, Thdoric des 
functions Algdbriques de deux Variables and of 

TBF, OEORUE WAsyiNaTOX MEMORIAL 


Adolf von Baeyer, Ph.D., M.D., F.B.8., Munich 
Professor of Chemistry in University of Munich 
since 1875 Fellow of the Royal Soeiety; Member 
of the National Academy of Sciences, and of the 
Academies of Berlin, St. Petersburg, Vienna and 
Rome, and of the Institute of France. Dlstin- 
guiehed for his investigations in the Held of 


BVILDIXO 

The oouncU of the American Association 
for the Advancement of Science, at its meeting 
in Boston in December, gave its approval to 
the general plan of the George Washington 
Memorial Association to erect in the city of 
Washington a building to serve as a home and 
gathering place for national, patriotic, scien- 
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town University, and Dr. L. 0 Howard, per- 
manent secretary of the American Association 
for the Advancement of Science. 

In late March, this committee sent out an 
appeal to members urging contribations to aid 
in the erection of the memorial building. The 
committee reports that to April 19, contribu- 
tions had been received to the amount of 
84,0ii0. The committee still hopes to receive 
a considerably larger sum and the general 
committee of the George Washington Memor- 
ial Association is much pleased with the gen- 
erous and immediate response from the 
members of the American Association. 

aOIBNTlFIO VOTES AND SEWS 

Members of the National Academy of Sci- 
ences have been elected as follows; Forest Bay 
Moulton, assistant professor of astronomy in 
the University of Chicago; William Albert 
Noyes, professor of chemistry in the Univer- 
sity of Ulinois; Thomas Burr Osborne, re- 
search ohemist in the Connecticut Agricul- 
tural Eiperiment Station; Charles Schuchort, 
professor of paleontology in Yale University; 
Douglas Houghton Campbell, professor of 
botany in Stanford University; Jacques Loeb, 
professor of physiology in the University of 
California, who will become head of a depart- 
ment in t^ Bockefeller Institute for Medical 
Eesearoh, and John Dewey, professor of phi- 
losophy in Columbia University. Dr. George 
£. Hale, director of the Mount Wilson Solar 
Observatory of the Carnegie Institution, has 
been elected foreign secretary of the academy, 
to succeed the late Mr. Alexander Agassiz. 
The Draper medal has been conferred on Dr. 
C. G. Abbot, director of the Astrophysical 
Gbservatory of the Smithsonian Institution. 

Dr. John Trowuridoe, Bumford professor 
and lecturer on the application of soience to 
the useful arts, at Harvard University, and 
director of the Jefferson Physical Laboratory, 
■will retire from active service at the dose of 
the present academic year. 

Dr. Leo Loeb has resigned his position as 
assistant professor of experimental pathology 
in the University of Pennsylvania and sviD 


take up the directorship of the pathological 
department of the St. Louis Skin and Cancer 
Hospital on September 1 of the present year. 
Dr. Moyer S. Fleishor, of Philadelphia, ac- 
compauies him as one of his assistants. 

PROEESSOR Robert Koch, who has been seri- 
ously ill with pneumonia at Berlin, is now ma- 
king favorable progress. 

Dr. Basufohd Dean, Columbia University, 
has lately received a silver cup from the Em- 
peror of Japan in recognition of his services 
to Japanese zoology. 

The Linnean Society will award the Liu- 
noan gold medal to Professor Georg Ossian 
Bars, profeasor of zoology in the University of 
Christiania. 

Professor F. W. Putnam, of Harvard Uni- 
versity, has been elected a corresponding mem- 
ber of the Societi Bomana di Anthropologia, 
of Borne. 

M. Charles Lai-lemand has been elected a 
member of the Paris Academy of Sciences in 
the section of geography and navigation in the 
place of the late Bouquet de la Qrye. 

Sir Ernest Shaokleton, the Antarctic ex- 
plorer, was presented with a gold medal by the 
Geographical Society of Pennsylvania at a 
dinner given in his honor at Philadelphia on 
April 22. Bear Admiral George Melville and 
Amos Bonsail, a survivor of the Kane Arctic 
expedition, were among the speakers. 

McGill UNiyEasiTV will confer on Professor 
Louis A. Herdt, head of the department of 
electrical engineering, the degree of doctor of 
ecience. 

Da. M. P. Bavenel, head of the department 
of bacteriology of the University of Wisconsin, 
and of the State H,ygienic Laboratory, is a 
member of the American committee to report 
at the Second International Congress of Ali- 
mentary Hygiene at Brussels, Belgium, Oc- 
tober 4, on bacteriological aspects of the 
hygiene of nutrition. 

The Academy of Natural Sciences of Phila- 
delphia has appointed Professor J. C. Arthur, 
of Purdue University, a delegate to represent 
it at the third international Botanical Oon- 
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WKU.E9LEY College has appointed Pro- 
fessor C. B. Thompson delegate to the interna- 
tional loological congress at Graz. Miss 
Thompson will sail for Antwerp on June 25, 
and will spend the greater part of tho aummer 
in Austria. 

Da, James E. Angell, professor of psychol- 
ogy in the University of Chicago, has left this 
country for Great Britain. 

Dk. W. Cbamer, of the physiolc«ioal de- 
partment of the University of Edinburgh, ia 
visiting some of the American universities. 

Memorial services were held in Sage 
chapel at Cornell on April 24 for Eosa 0. Mar- 
vin, who lost his life on the Peary expedition. 
Coniniandcr Peary delivered the memorial ad- 
dress, dedicating a tablet which has been 
erected in the cliapel to Professor Marvin’s 
memory. President Jacob Gould Schurmon 
read a biographical sketch, written by Pro- 
fessor 0. M. lailand, a member of the faculty 
of the College of Civil Engineering, to which 
Professor Marvin belonged. 

The death is announced of M. Charlois, of 
the Nice Observatory, known especially for 
bis work on the minor planets. 

Ma. C. Bon, headmaster of the Bocliestet 
Mathematical School and the author of text- 
books on geography and geology, died on 
April 11, aged sixty-seven years 
The senate committee has given its ap- 
proval to a proposed amendment to the 
sundry civil bill providing for the establish- 
ment of a eeismological laboratory in connec- 
tion with the Smithsonian Institution. The 
proposed annual appropriation is |20,000. 

A JOIST meeting of the American Society 
of Mechanical Engineers with the Institution 
of Mechanical Engineers will be held this 
summer in Birmingham add London, begin- 
ning on July 26, 

We learn from ffalwe that in connection 
with the aviation week to be held at Verona 
in tho first fortnight of May, it is proposed to 
organize a first International Congress on 
Aerial Locomotion. On the scientific side the 
movement has received the support of Pro- 
fessors Angelo Battelli (Piss), Giovanni 


Celoria (Brora Observatory), Giuseppe Co- 
lombo (Milan), Count Ahnerigo di Schio, Dr. 
Enrico Forlanini, Professor Luigi Palazzo, 
Professor Eighi (Bologna), Professor Vito 
Volterra (Rome). 

A preliminary program has been issued for 
this year’s meeting of the British Association, ' 
which ia to take place at Sheflield on August 
SI and following days. The president, the 
Eev. Professor T. G. Bonney, will have the 
assistance of representatives of the municipal, 
educational, ecclesiastical and commercial ac- 
tivities of the city, who have been appointed 
es vice-presidents for the meeting, headed by 
the Lord Mayor, the Bt. Hon. Earl Fitzwil- 
liam. To the list of sections, whose presi- 
dents have already been announced, there has 
been added, as in previous years, a sub-sec- 
tion of agriculture, which this year will be 
formed under the section of chemistry, with 
Mr. A. D. Hall, F,B.S., as chairman. The 
conference of Delegates of Corresponding So- 
cieties will assemble this year as usual, at 
Sheffield, during tlie meeting, and not in Lon- 
don, as last year, when the meeting was in 
Canada. Its chairman will be Dr. Tempest 
Anderson. The reception room and adminis- 
trative offices during the meeting will be es- 
tablished in the CuUers’ Hall. It ia oentraUy 
situated, and a great majority of the sectional 
meeting-rooms will be within a very short dis- 
tance of it. The Victoria Hall will be the 
scene of the opening meeting on Wednesday 
evening, August 31, when Professor Bonney 
will deliver his inaugural addreaa. In the 
same hall the first evening discourse will be 
delivered on the Friday evening by Professor 
William Stirling on “ Types of Animal Move- 
ment," and the second on the Monday evening 
by Mr. D. Q. Hogarth on “New Disooveriea 
about the Hittites.’’ Eeceptions are an- 
ttonneed to be given by the lord mayor and 
by the university, and a number of garden 
parties will be arranged. The city itself and 
its vicinity offer a wide range of scientific in- 
terests, SB for example to chemists and metal- 
'lurgista, geologiata, and students of economic 
and educational problems, while its close 
pioxinuty to the Peak distriot, the “Dukefi^ 
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ies” and ot^er interesting localities effoids 
man; opportunities for relaxation. 

Owixo to the delay in the issuance of the 
second circular of the Eighth International 
Zoological Congress, at Graz, the president 
requests us to call the attention of the Amer- 
ican members to the following points. Ap- 
parently all the state railways of Austria as 
well as the “ Sudbahn ” will allow a very ma- 
terial reduction in the price of tickets, upon 
the exhibition of membership or participant’s 
cards as soon as the Austrian frontier is 
crossed. It is therefore best for all to have 
these cards before entering Austria and pros- 
pective members should send their remittance 
(members S.! Kronen, participants 12 Kronen 
—a Krone is a little more than 20 cents) to 
the "account of the VIII. International Zo- 
ological Congress ” at the Steiermarkische 
Escomptebank in Graz All applications for 
accommodations should be addressed to the 
Pittsidium des VIIT. Internationalen Zoolo- 
gcnkongress, TJniversitatsplatz 2, Graz, Aus- 
tria, and should specify the number of rooms, 
beds, price desired, the day, and where pos- 
sible the hour of arrival in Graz. The hotel 
accommodations of the city are rather limited 
and it is probable that students’ rooms will 
have to be used, this involving getting the 
meals m another place. It is expected that 
the English edition of the second circular will 
be issued about the first of May. 

GnannATE students in geology from the 
University of 'Wisconsin are spending the 
month of May in detailed mapping of the 
pre-Cambrian rocks of the Menominee iron- 
bearing district of Michigan. Professor 0. 
K. Leith and Mr. W. J. Mead are in charge of 
the party. This work constitutes a regular 
course in geology at the University of 'Wis- 

Thk first meeting of New York state teach- 
ers of educational psychology was held at 
Ithaca. April 8 and 9, at the invitation of the 
Educational Department of Cornell Univer- 
sity. Representatives of the college and 
normal schools of the state discussed the ex- 
tent and form of instruction in the nervous 
system, and the place of experimental work. 


in the course in educational psychology. The 
latter discussion resulted in the formulation 
of the chief purposes for which experimental 
work might be introduced, and of the criteria 
for the selection of specific experiments. The 
discussion of experimental work was supple- 
mented by an exhibition of the apparatus 
used for demonstration in the Cornell course 
in general psychology, of the drill and re- 
search equipment of the psychological labora- 
tory, and of apparatus in the educational 
laboratory for the conduct of mental testa. 
By invitation, the evening meeting was held 
in the psychological laboratory, where the 
formal program was followed by an exposi- 
tion by Professor Titchener of the contribu- 
tions of the Cornell laboratory to structural 
psychology, with special reference to the ex- 
perimental psychology of the thought-proc- 
esses. A committee consisting of Professor 
Q. M. Whipple, of Cornell (chairman), Pro- 
fessor George M. Forbes, of Rochester, Dr. 
W, Van Dyke Bingham, of Columbia, and 
Dr. Susan F. Chase, of the Buffalo Normal 
School, was appointed to arrange for a meet- 
ing next year. 

PaovisiON has been made for instruction 
and field work in botany, zoology and geog- 
raphy at the Illinois Biological Station 
recently established on Quiver Lake, an offset 
of the niinois River one and a fourth miles 
above Havana in Mason County, Illinois. 
The students will have as the field of their 
observations, the banks of the Illinois River 
itself, a series of lakes, streams and bayous 
of the vicinity, and the bottoms, bluffs and 
uplands adjacent, whiph present a great vari- 
ety of situations unusually rich in all plant 
and animal forma. All students will have flie 
use of the Chautauqua grounds of the State 
Association of Epworth Leagues. Sleeping 
and dining rooms, laboratories and a lecture 
room ere thus provided, ready for use. The 
grounds are on a forest-covered, somewhat 
sandy, elevated bank or bluff, bordering 
Quiver Lake, are lighted by electricity and 
ate abundantly supplied with pure water. 
The session will begin June 20 and continue 



April 30-" Spring Floweri,” Dr. N. L. Britton. 

Miy 7— “ Collrcting in Southern Mexico," Dr. 
W. A. Murrill. 

Mejr 14—" The Origin and Formation of Coni,” 
Dr. Arthur Hollick 

May 21 Water Liliee,” Mr. George V. Naah 

May 28—" An Expedition to the Panama Canal 
Zone." Dr. M. A Howe. 

June 4— “ Summer Flowera,” Dr. N. L Britton. 

June 11 -"The Rose and ita Hietory,” Mr. 
George V. Naah. 

June 18— "The Native Tree# of the Hudaon 
Valley,” Mr, Norman Taylor 

June 25—" The Extinct Flora of New York City 
and Vicinity,” Dr. Arthur Hollick. 

July 2— “The Fungous Diseases of Shade 
Trees,” Dr W A. Murrill. 

The Third Internetional Ph.vaiotherap8utic 
Congress was inaugurated by President Fal- 
liSres in the courtyard of the School of Med- 
icine at Paris, on March 2«. The London 
Ttmef states that a large number of members 
of the French government and the dipiomatic 
corps in Paris, inciuding the British and 
American ambassadors, wore present at the 
ceremony. M. Fallibres in his address de- 
clared that all questions relating to the public 
health were the intimate concern of every 
government. He spoke of the advance of 
medical science in having established the fact 
that some diseases which were the great 
scourges of humanity could no longer be re- 
garded as “inevitable,” and he ventured to 
look forward to the day when by the aid of 
medical science these diseases would be actu- 
ally eliminated. He also felt that the medical 
profession wae justified in its hope of a future 
population which would be better adapted 
physically for the struggle of modem life in 
the office and in the workshop. 

VNiVEsaiTy and bdvoatioihl vem 

Assekbltmak WHiTMEy’s bill to establish a 
state School of sanitary science and public 
health at Cornell University, and to appro- 


foT ita new purposes, and is nearing comple- 
tion, much of the equipment of modem min- 
ing machinery having already arrived, and 
the laboratories will soon be in readiness for 
research and instruction. 

Dr. a. Stanley McKenzie, professor of 
physics at Dalhousie University, and previ- 
ously at Bryn Mawr College, has accepted a 
chair of pliysics at the Stevens Institute of 
Technology. 

Da. Charles A. Korom, associate professor 
of histology and embryology in the Univer- 
sity of California, has been appointed pro- 
fessor of zoology in that institution. 

Mr. Henry Homan Jefyoott, head of the 
meteorology department of the British Na- 
tional Physical Laboratory, has been appointed 
to the chair of engineering in the Royal Col- 
lege of Science for Ireland. 

DlSCUSSIOy .4.Vfl CORnEUPONDEXCE 
THE PLANET MARS 

To THE Euitor of SCIENCE: I should very 
much like to urge the importance of the sug- 
gestion made by Professor B. 0. Aitken in 
the issue of Science for ilanuaTy 21, 1910, 
that Mr. Percival Lowell invite a committee 
of neagnked experii in planetary observa- 
tion, to go to Flagstall and with him to ob- 
serve the planet Mare (and if possible Venus 
and Mercury also). 

I find here in South America just as keen 
an interest by the publio in the real state of 
our knowledge as to Mars, ae anywhere in the 
world, and am sure that no greater service 
could be rendered to astronomical science 
from tbs standpoint of the intelligent public, 
than to settle some of the many Open ques- 
tions relating to the surface markings of 
Mars. 

As Professor Aitken points out, “doctors 
disagree” in this matter and to such an A- 
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tent that the average man knowa not what to 
believe, he seea so man; contradictor; state- 
ments, drawings and photographs. 

It need hardi; be pointed out that little 
real progress can be made in any branch of 
scientific work until the fimdamental points 
are placed on a much more secure foundation 

than are many of the most important details 

regarding Kars. 

It would seem that the beet way of finally 
settling some of these mattera would bo, as 

suggested by Professor Aitken, to have them 

passed upon by a committee of eaperts of 
such well-iecognised standing as to make 
their unanimous verdict final and acceptable 
to all scientific men. 

Then, and not untU then, will these ques- 
tions of the surface markings of Mars be 
upon a dependable basis. 

It is also pertinent to point ont the saving 
of time which will result in many ways and 
to many people by having a sure foundation 
in this matter. 

The financing of such a project should not 
be at all di&olt considering the general in- 
terest which attaches to Uars. 

C. D. Pebsine 

KTSOHSR AND THE CEBU THEOKT OT DtSSASE 

It would appear from Dr. Garrison’s article 
on “ Pracaetorius, Athanasius Kircber and 
the Germ Theory of Disease,'” that I am in 
the usual plight of one who attempts to fix 
credit for the early suggeetion of a soientifio 
theory. Apparently there is always to be 
found some one who had thought it all out 
long in advance of— the next man. But 
though I have no desire to play the ifile of 
special pleader for Athanasius Kircher, it ia 
only fair to point out that Dr. Garrison does 
this early investigator an injustice when he 
says that “ Neither Kircher nor Leeuwenhoek 
could have seen bacteria of any kind with tiie 
lensee at their command. . . . His [Kiroheris] 
glass or microscope was only 82 power at 
best.” 

Aside from Kircher’s apparently looee 
statement that one of hia microscopes showed 
‘ Bocenoi, April 1. 


objects “a thousand times larger,” we have 
no direct data regarding the magnifying 
power of his lensee. We do know that the 
simple microscopes of his and Leeuwenhoek's 
time possessed great magnifying power and 

that by their use many structures were 

studied which at present we should not think 
of examining without a compound micro- 
scope. We know, too, that of the several 
microscopes described or figured by Kircher, 
one type was fully comparable to Uiose of 
Leeuwenhoek and, fortunately, concerning the 
latter we have very full and definite informa- 
tion. One of the Leeuwenhoek microscopes 
still extant and described by Harting, had a 
magnifying power of 67 diameters. The 
twenty-six microscopes presented to the Hoyat 
Society of London, by Leeuwenhoek, varied in 
magnifying power from 40 to 160 diameters. 
The maximum power of those known is pos- 
sessed by one still preserved in the Museum 
at Utrecht, which magnifies 270 diameters. 

In the face of these facts and Leeuwenhoek’a 
detailed description of. for instance, the or- 
ganisms found in scrapings from the teeth, it 
hardly needs the additional evidence of hia 
illustrations to prove that this worker really 
eaw bacteria. No one believes that Kircher 
anticipated by some two hundred and fifty 
years Yetsin’s and Kitasato’a discovery of the 
bacillus in the blood of plague patients, but I 
still believe that “ There is no doubt that long 
before Leeuwenhoek’s discovery, Kircher had 
seen the larger species of bacteria ” in putrid 
broth, milk and the like. Imperfect anJ 
faulty as his observations must bare been, he 
had definite observation as a basis for bis 
theory of the animate nature of contagion. 
Oettaiuly, his conception of the role of flies im 
the transmission of disease marked an ad- 
vance over the theory of Merourialis.- 

WlLLUM A. ItmET 

KAUlESBEBa’s OHEMISTBY 
To THE Ewiob of Soienoe: Inasmuch as- 
possUily a large majority of teachers of first- 
year college students will agree with Dr. Hop- 
kins in bis criticism' of Lewis’s review of 
' 8<niRCE, N. 8., XXXI., p. 839. 
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tahlenberg’e “ Chemistry, ’’ I feel impelled, M 
ne who has had considerable eiperience in 
teaching first-year students, to eapreas my 
hearty agreement with the points made by 
Dr. Lewis, Let me say, to begin with, that it 
is not improbable the teacher who deals with 
the finished product of the one who has done 
the “ first-year teaching ” is better capable of 
judging the success of that teaching Aan the 
first-year teacher himself. I have been in- 
clined to judge my own work by the way my 
students hare been able to handle advanced 
work, rather than by their success with the 
first-year’s work itself. 1 therefore beUeve 
the teacher of advanced students is the moat 
competent critic of elementary work, and that 
Dr. Lewis is in the beat possible position to 
judge of methods of laying foundations in 
chemistry. 

The more important question at issue, how- 
ever, which is squarely met by author, re- 
viewer and critic, is wither we shall present 
the conceptions of modem physical ehemistiy 
to first-year students. And it should be re- 
membered that this is not the question of the 
truth of a theory of electrolytic dissociation, 
but whether such conceptions as electrolytio 
dissociation, equilibrium and its disturbance, 
mass-action, phase-rule and others, which 
have furnished at least the beet working 
hypotheses for the superstructure of modem 
chemistry, not merely theoretical, but indus- 
trial, shall be used os fundamental concep- 
tion, for the first-year, second-year and 
every other year students; or shall be simply 
introduced in one or two chapters, apart from 
all the rest of the subject, as in Kshlenbeig’e 
book; or perhaps not mentioned at all in ele- 
inentary chemistry, being loft for some future 
time, should the student conolvde to further 
pursue the branch. The two chapters in Kahl- 
enberg’s book which take up these conceptions 
might be absolutely omitted without injury 
to the test of the book, as far as anything in 
the rest depends upon these two chapters. 
Many other older chemistries have been 
“brought down to date” by adding or in- 
serting new chapters on these so-called mod- 
em conceptions. Is it not a little as if one 


were to modernize a medieval work on astron- 
omy by adding a chapter on the work of 
Copernicus? Is it not a rather sad commen- 
tary on the chemical teaching of to-day when 
a professor in one of our leading and pro- 
gressive colleges pleads for the “ chemistry of 
a generation or more ago”? With no intent 
at irrevermoe, I can not refrain from quoting 
the lines that come to my mind from the old 

Twas good enough for father, 

"Twai good enough for mother, 

Tla good enough for me 

Seriously, Kahlenberg's book represents 
probably the high-water mark of the older 
chemistry, an;^ especially in presenting “just 
what the beginner wants to know in the way 
be wants to have it presented,” but is it the 
neophyte who should be consulted regarding 
what he is to be taught? In my own case it 
has been far from an easy task to assimi- 
late the fundamental conceptions of modem 
chemistry, and I do not desire that any stu- 
dent who goes out from my class-room shall 
bo under the necessity of a complete mental 
revolution should he pursue tlie subject 
farther. It is better, even for the beginner, 
to study a smaller number of reactions as il- 
lustrative of fundamental laws than to make 
himself master of the great mass of facts of 
descriptive chemistry with which many of our 
text-books are filled. Elementary aoience 
seems ever to be the last to be influenced by 
great discoveries and generaliutions. Only 
within the last decade or so have the elemen- 
tary text-books on the biological aciences been 
appreciably influenced by the work of Dar- 
win, so we need not be surprised if we find 
little evidence, even in many of our college 
text-boidts of chemistry, of the revolutions in 
chemical thought wrought by such men as 
Arrhenius, and Guldberg and Waage, and 
Mendeloeff, and Qibba, and others, whose work 
has been bafore the world of chemistry for 
more than a quarter of a century. 

Jss. Lswa Howe 
WasaMSTOS Aim Lee UBrvxaarrT 
April 12, 1910 
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SCIEHTIFIO BOOKS 

MAQNETIC WOKE OF THE BRITISH NAnONU. 

AHTAROTIO EXPEDITION OF 1901-4 

Thds far three volumes of results in geo- 
physics have been published by the Koyal So- 
ciety of the fruitful Antarctic expedition 
under the command of Commander R F. 
Scott, RN. : Meteorology (Part I., Observa- 
tions at Winter Quarters and on Sledge Jour- 
neys, with discussions by various authors); 
Physical Observations (tidal, gravity, seismic, 
auroral and ocean magnetic observations), and 
just recently the volume “ Magnetic Observa- 
tions ” We shall confine our attention to the 
magnetic work and especially to the last vol- 

In the Report on the “ Physical Observa- 
tions,’’ Commander L. W. P. Chetwynd, E.N., 
superintendent of the Compass Department of 
the British Admiralty, published and dis- 
cussed the results of the magnetic observations 
made on board the Discovery during her 
cruise, as also those obtained on laud. From 
the various sledge journeys, ha deduced for the 
position of the south magnetic pole in 1903, 
as derived from the magnetic declination re- 
sults, 72° SO' S. and 156° 20' E. ; from the ob- 
servations for magnetic dip, 72° 62' S., 156° 80' 
E,, hence, average position 72° 51' S., 166° 26' 
E. While these two positions agree elosely, it 
must be stated that neither depends upon ob- 
servations made at or in the vicinity of the south 
magnetic pole, but upon more or less complete 
observations some distance away. The same 
is to be said of the position determined by the 
highly successful Shackleton expedition in the 
beginning of 1909, vk„ 72° 25' S. and 155° 16' 
E.— forty miles distant of the 1903 position; 
the observer (Douglas Mawson) had not quite 
observed a dip of 90°. Were it sufficiently im- 
portant, much more elaborate observations 
would bo required than any made by the ex- 
peditions thus far; it is, accordingly, not 
possible to say whether the difference between 
the positions for the two expeditions actually 
represents the secular change between 1903 
and 1909. 

The Discorery being not strictly a non-mag- 
netio vessel, the reduction of the magnetic ob- 


servations on board must have presented at 
timee difficulties. Only results for declination 
and dip are published— no force observations 
being given, though the instrumental appli- 
ances admitted also of such work. 

Auroral observations were takeu chiefly by 
the officer of the watch whenever there were 
displays, the physicist aid chief magnetic ob- 
server, Mr. L. C. Bernacchi, supplementing 
the observations on special occasions. There 
are worked out diurnal and monthly periodic 
variations, change of direction of display dur- 
ing simultaneous appearances with aurora 
borealis, sun-spots and magnetic disturbances. 

The volume on “ Magnetic Observations ” is 
devoted to a discussion by the superintendent 
of the Kew Observatory, vii., Dr. C. Chree, 
F.RS., of the magiietiQ observatory observa- 
tions made at the Discovery's “Winter Quar- 
ters,” May. 1902, to January, 1904, in Me- 
Murdo Sound, latitude 77“ 50' .8 S. and longi- 
tude 166° 44'.8 E The magnetograph was of 
the German (Esohenhagen) portable type, the 
ebaolute instruments consisting of Kew pat- 
tern magnetometers and Dover dip circles. 
An entirely satisfactory site for the obserra- 
tory could not be obtained because of the 
prevalence of local magnetic disturbances due 
to the basic volcanic rocks consisting particu- 
larly of basalt, containing grains of magnetite ; 
observations for standardisation purposes were 
accordingly made out on the ice over the deep 

The arduous duties of observer-in-charge 
were performed by Mr. Bernacchi, who also 
assisted Dr. Chree in the reductions and dis- 
cussions of the dfita and preparation of the 
results for publication. There are added at 
the end of the volume various reproductions of 
the maguetograms of special interest not only 
as obtained by the Discovery’s observatory, but 
also at the cooperating stations: Kew, Fal- 
mouth, Mauritius, Colaba and Christohureh, 

In addition to the usual tables of hourly 
values of the magnetic elements, of the daily, 
the annual and of the secular variations, and 
results of related analyses, Chree opportunely 
devotes considerable space to a discussion of 
magnetic disturbances of various types. In 


Ann. 20, 1910] 


BQIENCE 


Altpendix B he furthermore makes as exami- 
nation of Antarotio disturbanoea from Oc- 
tober, 1902, to March, 1903, aimultaneouB vith 
those discussed by Professor Er. Birkeland in 
Vol. I. of “ The Norwegian Aurora Polaria 
Expedition 1902-3.” While he dnds corre- 
spondences, his examination also discloses cer- 
tain disagreements from the effects predicted 
by Birkeland, thus showing the directions in 
which the latter’s theory requires amplifica- 

It is a pity that a work of such importance 
as the volume before us should not be better 
indexed or at least better arranged so that one 
could readily turn to any desired topic. A 
more liberal introduction of subsections, sub- 
divisions, etc , would have been helpful. In 
the mathematical analysis it might have been 
better also to have followed a notation now 
commonly in use 

1. A Bauer 

TratU de Oeographie Phygtque. Par E. de 

Mastosse, Paris, Armand Colin. 1909. 

The present book is divided into five main 
parts: Notions gf.nfrale8, Climat, Hydro- 
graphie. Belief du Sol and Biogfiograpbie. 
The reviewer does not propose to discuss the 
whole voluminous work, but restricts himself 
to the last part, the biogeographical, and a 
special chapter (chapter VIII.) of the fourth, 
namely, that on paleogeography. 

A general treatise on biogeography is a 
hazardous undertaking at the present time; 
the science of the geographical distribution 
of the life upon the earth has undergone, 
during the last two decennia, such a revolu- 
tion. and is still progressing at such a rapid 
rate, with much to be yet investigated, that 
we can not expect to be able to obtain a gen- 
eral view of the present state of our knowl- 
edge, which could be embodied as something 
final in a text-book. 

M. de Martonne has fully realized this fact, 
and has avoided certain difficulties with great 
skill. In fact, he does not give a complete 
treatise of the science of biogeography accord- 
ing to the pattern, as laid down, for instance, 
by Wallace, and hit book is by no means a 


compendium of distributional facts brought 
into a more or lets satisfactory scheme; in- 
stead of this, he gives the general principles 
and laws, which govern the distribution of 
organisms, drawing from these the inferences 
with regard to the different groups of the 
latter, and illustrating them by selected 
examples. 

Thus his treatment of biogeography is 
chiefly an account of the relations of the 
organic world to the physical conditions pre- 
vailing upon the earth, and might be called a 
general “Ecology.” Three of the chapters 
(I., n. and IV.) are principally devoted to 
this side. For the rest, he discusses the dis- 
tribution of plants and animals from this 
standpoint, dividing them into ecological 
classes, for which be gives the distribution 
upon the earth. He avoids by this, for in- 
stance by treating the different marine and 
terrestrial groups of animals separately, the 
difficulty of the association of creatures with 
different “habitats” into one scheme, which 
was the chief stumbling block of the older 
zoogcographers. 

A very good illustration of the ennsequences 
of the author’s method is seen in tlie map he 
gives for the distribution of the continental 
faunas (Fig. 890. on p. 852). This map dif- 
fers greatly from the usual maps given for the 
distribution of land animals, but it is very 
well to keep in mind that it is net intended 
to represent the actual distribution of any 
animal, but is drawn to express, so to speak, 
the possCbililtee of animal distribution with 
relation to the distribution of the factors con- 
trolling the various types of animal life, in 
fart, it is an ecological map of the continents. 
For the reality of the divisions laid down upon 
this map examples are introduced, but, of 
couree, only a limited space could be reserved 
for them. 

The author insists that these relations of 
the organic world to their environment are 
of prime importance for the distribution of 
life upon the earth, and in tbit he certainly 
ia right. But be also admits that the geo- 
graphic history of the earth plays an essential 
part in this question. The historical develop- 
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m»nt of the present dieiribution of pUnto md 
aaimals, whicb is one of the most faicintting 
problems of recent biogeography, is not neg- 
lected by him. But he does not approach it 
from the biogeographical standpoint in so far, 
as he does not attempt to prove former geo- 
graphical conditiona by the present distribu- 
tion of any organic forma, but makes it a part 
(chapter VIII., p, 577 ff.) of the physical geog- 
raphy of the land, and treats of it in connec- 
tion with geological principles. Hie general 
account of the history of the continents and 
oceans, although given only in its main fea- 
tures, is rather good, and deserves attention. 
It rests chiefly upon the atudiea of the moat 
prominent writers in this line (Sueaa, Lap- 
parent, Freeh, etc.). 

Altogether we may say that the parts of 
this book discussed here are well worth read- 
ing. Diflicult branches of scientific research, 
which are yet subject to much controversy, are 
represented in a lucid way, showing the clever- 
ness and originality of the writer, and demon- 
strating also that he is well acquainted with 
the most modem phases of the questions dis- 
cussed. It is hardly feasible to go into any 
detail, and to attempt a critical review of the 
special opinions of K de Hartonne, since in 
certain cases we would be compelled to offer 
evidence for the contrary, for which there is 
no room in these pages. We only would 
recommend this book to the study of all those 
who are interested in biogeography, ecology, 
and paleogeography, and we have no doubt 
it will be a stimulus to them in their own 
work. These chapters are not so much a 
“text-book” for the beginner, giving a cir- 
cumscribed amount of scientific facte to be 
stored away in the brain, and to be used at 
an “ examination,” but they are a challenge 
to the active, progressive worker in these lines, 
to aemtinize his own ideas, to revise them, 
and if they differ from those proposed here, 
to say so, and to bring forth the evidence, in 
order that they may be discussed according 
to their merits. 

A. E. OaTiumt 

Fittsbuxob, 


Die Chemitche Industrie. By O. Ufluaa. 

Pp. 488. Leipzig, B. G. Teubner. 1909. 

Price, bound, M. 12. 

This book aims to aid the merchant in his 
calling and to serve as a guide in trade and 
technical matters for chemists and others en- 
gaged in the chemical industries. 

The strictly chemical aspects of the subjects 
here discussed are relegated to another volume, 
“Chemical Technics” by Dr, Heusler, which 
has appeared in this same Teubner “ Series of 
Trades and Industries,” to which the work 
here considered belongs. 

The author has divided his book into two 

Part I. is devoted to the General Survey of 
Chemical Industry, and includes a discussion 
of its scientific and technical evolution and of 
the laws of trade end commerce. 

In Part II. the writer takes up individually 
many of the more important hrsnchea of 
Chemical Industry, among them acids, salts 
and alkalies, artificial fertilizers, explosives, 
aluminum compounds, mineral oils, dry dis- 
tillation, the industries of coloring matters 
and colors, fats, oils, rubber and gutta-percha; 
a bibliography of German publications of tech- 
nical hand- and text-books, a list of some 
technical journals, and a carefully prepared 
subject-index, conclude the volume. 

A liberal introduction of tables of export 
and import of many of the chemical aubstancea 
discussed permit an interesting study of the 
conditions of various trades in different 
countries, and at different times. Naturally, 
German conditions receive by far the largest 
share of attentioii, but it can not be said that 
the trade conditions of other countries have 
been neglected. 

The different topics' of child labor, working 
men’s insurance, laws and regulations of 
hygiene in different industries, all receive con- 
sideration and the treatment of the various 
topics throughout shows an intimate acquain- 
tance with the data and statistics of the sub- 
jects discusaed. 

The statistics generally include those of the 
year 1907, and are thus well up to date. Prices, 
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when they are quoted, seem to be giren with 
aorupnlouB care, in illustration of which it 
may be remarked that the author quotes the 
price paid for matohos in the United States 
per thousand, not boxed, and pet gross of 
boxes containing 100 inatchee each. 

The style in which the book is written is 
pleasant and lucid and, in general, the sense of 
proportion is well maintained. It does, how- 
orer, seem strange that no mention whatever 
should have been made of the Sugar Industry, 
certainly one of the leading industries of the 
present day, when the author has found it de- 
sirable to refer to the industry of condensed 
gases, and to that of calcium carbide and 
acetylene gas, in some detail. 

The paper and print are of the usual excel- 
lence of the Teubner publications. 

F. Q. WiBClIMAN.N 

Sehotnkhen-Kalberlah, B. Eyftrlh't Bin- 
fachsie Lehentformen das Tier- und Pflane- 
enreichea, N aiurgeachkhte der mikroekop- 
ieehen Susattiaeaerhernkner. Vierte, vielfach 
verbessertc und erweiterte Auflage von 
Dr. WAtTiiKB SoiiOENiOHXN. Mit iiber 
700 Abbildungen auf 16 Tafeln in Lioht- 
druck nach Zeichnungen von Dr. A. Eai- 
BESUH. Zahlreichen Abbildungen im Text 
und 2 Portraits. Braunschweig, Yerlag 
von B. Goorita. 1909. M. 28.60. 

The fourth edition of Eyferth’s “ Eiu- 
fachate Lebensformen ” from the haAds of Dr. 
Schoenichen brings up to date this old favor- 
ite of the amateur microsoopist. The work is, 
however, somewhat more than a popular 
treatise on the microscopic life of fresh water, 
Being a carefully worked out systematic man- 
ual of about 1,700 species. It .covers the mi- 
nute plant life quite completely and includes 
the Protozoa, ^tifera and Gastrotricha on 
the animal side. It is to be regretted, in the 
matter of completeness, that the remaining 
animal groups of fresh water, at least the 
Bntomostraoa, Nematode, Anndida and Tnr- 
hellaria,' were not added in this revision. Such 
additions would very greatly enhance the nse- 
fftilness of the work and might still permit its 


compass in a single volume. The excellent 
heliotype plates with their 700 figures from 
original sources such as Cohn, Fisoher, 
Naegeli, Kirohner, Hansgirg, Babenhorst, 
Wille, Van Huerck, Smith, Ueidy, Schulie, 
Penard, Senn, Stein, Klebs, Sebewiakofif, 
Hudson and Oosse and Weber afford a wealth 
and range of illustration rarely attained in 
inexpensive manuals. The great reduction in 
sixe has resulted in some loss of detail in the 
case of the plates of the Oiliata, but on the 
whole it has been adequately preserved else- 

The fourth edition has been enlarged by a 
complete revision of the Chlorophyceie, Mas- 
tigophora and Rbizopoda and many minor ad- 
ditions in other groups involving the insertion 
of a considerable number of text figures. 

The introductory chapter deals with the 
opoology of the microscopic life of fresh water, 
its occurrence and distribution, methods of 
collection, examinstion and preservation, and 
the biological examination of potable waters. 
The last topic is, however, very inadequately 
treated, judged by the criteria of the sanitary 

A few errors are to be found in the book; 
e. g., the genus Pisodorina should be assigned 
to Shaw, and the plates of Osraftum are in- 
correctly described and figured. 

There are also some noticeable omissions in 
the references to important literature, as, for 
example, the failure to mention the Archiv for 
Protiatenkunde and under algss the omission 
of West’s “Desmids,” Penard’s “Dinoflagel- 
lata,” of Chndat’s and of lemmermann’s com- 
pendiums of Swiss and Brandenburg algip. 
Sand’s monograph of the Suctoria is not 
noted. No reference is made to Housselet’s 
methods for rotifers nor of Jennings’s indis- 
pensable contributions to the more difficult 
families of this group. 

The index is ample and accurate and the 
various organisms are, in part at least, classi- 
fied here by a set of symbols according to their 
aamiationa and osoological relations as poly- 
saprobs, strong or weak meeosaprobs and 
oligosaprobs, after the oonolusiong of Eolk- 
wits and Uarsson. 
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The book is a uaeful addition to the libraiy 
of the laboratory, the water analyst and the 
amateur microecopiet. Chahles A. Eorom 
UmviaeiTT of Californu 

BaM-Formation and the Science of Educa- 
tion. By Stuart H. Rowe, Head of the 
Department of Peychology and Principles 

of Education in the Brooklyn Training 

School for Teaohere, and Lecturer on Edu- 
cational Psychology in Adelphi College, 
Brooklyn, New York. Pp. irii-fflOO. 
New York, Longmans, Green & Co. 1909. 
Educational doctrines, so far as they find 
eapression in school practise, have been un- 
seemly erratic. This is due to the fact that 
the scientific method has nerer been employed 
in solving school problems. Education ia still 
an art, managed pretty successfully by those 
whose instincts are adapted to it, but wretch- 
edly bungled by all others. The schools, like 
other social institutions, have followed the 
line of least resistance. During the colonial 
period, when the body of knowledge was com- 
paratively small, when books were few, and 
society less complex, children were thoroughly 
drilled in the few subjects which they studied. 
With the rapid growth in knowledge and in 
the industries, during the latter part of the 
nineteenth century, new demands were made 
upon the schools. The three E’e no longer 
met the social needs, and, with the enlarge- 
ment of the curriculum, the drill master dia- 
appeared. The unscientific feature in this 
change is the entire absence of accurate 
analysis of the problem. A method that haa 
been followed is not necessarily bad because 
of its age, nor is the new, because of its 
youth, good. It is this uncritical, mad dash 
from one method to another, during a time of 
prevailing scientific investigation, that haa 
brought education into disrepute. Any book, 
therefore, that critically examinee one of the 
educational problems, is a contribution to 
education. And this ia what Rowe’e " Habit- 
Formation” does. The teacher, Rowe main- 
tains, interferes too much in the learning 
process of her pupils. She neglects “all the 
automatic (both natural and acquired) ways 
of learning which the child has, and inaists 


that he work out everything aystamatioally 
and under guidance.” This is not only a 
useless waste of teaching energy, but, in addi- 
tion, it disturbs the course of development. 
Every child has his own way of responding 
to his environment, because of his organic 
structure, and forced departure from this in- 
dividual mode of reacting must be decided 
upon only after the most careful examination 

of the situation. Motor, visual and auditory 
minded children illustrate the need of can, 
Rowe discusses the manner in which experi- 
ence is organised, and emphasises the dis- 
tinction between habits and ideas. “ Detar- 
mine whether the habit is an automatism 
which will be hit upon by the child as a result 
of hie own initiative and experimental efforts, 
or implies a definite idea which must first ap- 
pear in consciousness before it can be trans- 
formed into a fixed automatic process.” In 
other words, the teacher is to adapt herself to 
the situation. She is to “ analyze the subject- 
matter and determine what elements in it are 
to become habitual.” The way in which 
habits are established, the manner of securing 
practise, and the method of evoking initiative, 
are treated in separate chapters. Initiative ia 
to be developed through appeals to the instinct- 
ive activities, the emotions, and to specialised 
motives. Appeals to the child’s reason are 
appeals through reason to his instinote, emo- 
tions or motives. Practise is to be secured by 
paking “ all the conditions such that the re- 
action will take place as naturally as possible.” 
Teachers have been too willing to work 
against the resistance of the instincts and 
emotions. This is because, at the outset, it ia 
the line of least besistance, and failure to 
analyze the situation causes them to overlook 
the fact that later it becomes the line of 
greatest resistance. One of the purposes of 
education is to establish mental attitudes 
toward the various subjects of study and 
toward work in general, and Rowe deals at 
length with the various kinds of drill in re- 
lation to this purpose. The difficulty with the 
book for teachers who are unskilled in psy- 
chology is that it lacks concreteness. I^- 
trative examples are not as numerous as tiiey 
should be, but this is a less serious objection 
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hmre been a few jreare ago, end 
|iHwmfc<y the book is a Taluable contribution 
tMh* Mience of education. A- useful bibliog- 
ia appended. 

Edoah James Swin 
, WaaninaioH XiNivEaeirr, 

Bt. Lome, Mo. 

K0TS8 ON THE TEACBINO OF ZOOLOGY 
IND PUNS FOR ITS IMPROYEUBN'T 
Ftw Sltct Zoology . — Although for soma 
tigw the writer has been under the impression 
that a good many more students elect botany 
than zoology, both in tlie high schools and 
aga^emiea and in the college ; yet in glancing 
over pur (Kansas) “ High School Manual’" I 
was (omewhat surprised to find that almost 
eight times as many high school pupils were 
lapt yeay enrolled in botany as in zoology — ^to 
ha exact, 2,669 in botany and 346 in zoology. 
lUpthw table in this manual reveals the fact 
that while 117 of the accredited high scboola 
clgisi to be equipped for botany, but 33 claim 
equipment for zoology, and the latter is 
usually estimated at a leaser value. I can 
quote figures from one other state only. In 
Hi^Hpota,' starting with a ratio of 4 to 1 in 
zoology has steadily gained till last year 
it 9 to 7 in favor of botany. The fact 
^t, neither St. X,ouis, Mo., nor Tacoma, 
^aih.,. offers any /oology in its high schools 
pie to suspect that similar dispropor- 
tiph,..eatat8 in other states, at least in the 
end far west. 

!wi teachers of zoology can not avoid ask- 
1^ VHiy is this to! It is surely not because 
|U^k with their free movements and their 
iUjyh6l8ence are less interesting than plants. 
Ipjere is the child or grown-up (aside from 
epecialiat) who will not leave the prettiest 
^ of flowers to watch the cage of playful 
■ji^eys t The moving object, particularly the 
Mtomatioally moving one, attracts all of us. 

can it be that the school authorities regard 
pijqlflCy as less practical than botany. To know 
tp ?»yagiqg insect is just as important as to 
pMOgpize the medicinal plant, To name the 
fitpuetm of the Unwonity of Kantao, 1908. 
•niteenth Annual Report of the Inspector of 
{be Stats High Schools. State of Minnesota, ItOg. 


brilliant song bird properly is just as desirable 
as to classify the fragrant flower. 

According to my thinking, at least three 
causes can be cited which operate to bring 
about such a disproportion between the sub- 

Tbe first one is the lack of properly pre- 
pared teachers. Few of the iiiatructors in the 
high schools are prepared to teach either of 
the two sciences. When called upon to teach 
one, a majority will choose botany instead of 
zoology. They probabl.v had a course in ele- 
mentary botany and not in zoology. Besides, 
plants are aimpler and they feel that they can 
manage a course concerning them better than 
the more complex and larger group of animals. 

A second and probably a more potent cause 
is the fact that many of our children are 
taught by their parents from early childhood 
to avoid and fear the animals— the creepy 
worms, the biting spiders and the dreadful 
mice. In " nature study ” in the grade schools 
(taught by women) this view of the animals 
is farther inculcated. As a result, when the 
young people get into the high school and are 
to select a biological science they naturally 
choose botany. 

The third cause is a greater one, at least a 
more real one. It is the difficulty of securing 
plenty of good material for the course in zo- 
ology. While the botanist has all his impor- 
tant phyla represented in almost any inland 
region, the zoologist has three important phyla 
practically limited to salt water. This neces- 
sitates the securing of a good deal of material 
from the seashore. And of the material that 
is in the vicinity it is so much easier for the 
liotanist to secure what he wants — to pick the 
flower on the bank of the brook than to catch 
the cray-fish in the dirty water. The flower 
will surely bo found on the first “tramp,” 
provided it is made at the right time and to 
the right place. To aecure the cray-fish. in 
addition to choosing the right season and the 
proper locality, the necessary seine or other 
paraphernalia to catch the desired specimen 
must be taken along. Sometimes it means the 
employment of help to handle the apparatus. 
To secure some speoisa requires a different set 
of tools, and they are even harder to get than 
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the cray-fish. After the material has been 
brought to the laboratory it needa to be killed 
and preaerred by proper methoda. All thia 
means more trouble than the ordinary high- 
sehuol teacher trants to or has time to take. 

It ia true some specimena can be bought; 
and matters are rapidly improving as more 
collectors are selling aoological supplies; yet 
not all the thin^ needed are on the market. 
Many of those who would teach zoology do not 
know where to buy. The cost, which is con- 
siderable, hinders some. Besides, teachers feel 
that a good many local forme should be 
studied, and this is true especially in the 
high school. But where and how shall they 
be secured 1 

VnivertHy a DitiribuUng Center . — To 
answer the last question and encourage zool- 
ogy teaching over the state the department of 
zoology in the University of Kansas has de- 
cided to become a central supply station for 
the secondary schools of the state. Many of 
the standard type-forms hare been purchased 
in larger quantities than needed for the de- 
partment’s own use. A good deal of looal 
collecting has been done; besides, two expedi- 
tions have been taken, one to the Gulf Coast in 
1908, and one to Puget Sound in 1909. On both 
of these trips, but especially the latter, large 
quantities of materi al were secured for class use. 
This has been carefully prepared and preserved 
for dissection and demonstration. All these 
collections put the department in shape to 
supply all the necessary material to the second- 
ary schools A preliminary list of what can 
be furnished has been sent to the schools. 
Prices are very low, because of the excellent 
collecting found on the coast of Puget Sound, 
and because the plan of the department is not 
to make money out of the venture, but to get 
more zoology taught. So as not to discourage 
small schools, small orders are sold at nearly 
as low prices as larger ones. The result of 
the whole plan is and will continue to be to 
encourage and improve greatly the zoology 
teaching in our preparatory schools. 

"Problem Solving."— The writer believes 
that one important thing in teaching is to get 
the student to “ solving problems.” Professor 
Alexander Smith has recently emphasized thia 


very much in the columns of this fotnOtai,.' 
With thia in view the writer hu for five ysan 
assigned to every member of the classes in tlM 
second and third courses in zoology One major 
problem to be worked out and reported on be- 
fore the class. The question to be reported on 
was always so chosen that it could not be 
answered from any book, but required inde- 
pendent dissection and observation. The sub- 
ject was assigned early in the semester so that 
the student had ample time to work it out in 
addition to the daily work in the class room. 
Thia has always given satisfactory results. 

During the last two years our department 
has used in elementary zoology such a scheme 
of “ problem solving ” that seems to me to be 
worthy of a trial by other teachers. Our ele- 
mentary classes are large, running from 7S to 
100 or more students. After the type form 
for the phylum or class is done other species 
of the group are classilied by the student as 
far as the order. For this purpose we have 
regular sets of bottled and numbered speci- 
mens which are given to a small section of 
dase and these students classify them, giving 
the reason for, or the characteristic nted in, 
every determination. Similar sets are boiag 
prepared for the high schools, either to be sold 
or loaned to them. 

After all the principal phyla hare been 
studied every student, as far as possible, is 
given a different animal. He finds ont what 
^e specimen is, dissects it, makes drawings of 
it and in short finds out all he can about it, 
and then reports his findings to the rest of tbs 
class. As most of these specimens ars but 
briefiy if at all described in the usual tecta 
need, the problem is' a real one to the student 
He is urged and must of necessity get fin^ 
hand knowledge by comparing hie spoclipSQ 
with the forms already studied. Only after be 
has found all he can is he guided to additional 
literature. By this plan the student aolvet a 
reel problem. He learns to notice in a new 
way how the “ types ” are treated in tha teat- 
books so as to get a plan for the arrangemwt 
of hia own material. This plan must be ap- 
proved by one of the instructors before tbe re- 
port can be given to the class. While one stu- 
•Sonwoa, N. S„ XXX., p. 459. 
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dent iwofte tb« reet; take notes, just as they 
do when the inMnaMlbr lectures. At the end 
of e«wh vugett ^ueettons are asked and oorreo- 
tions are made. Hjf9 notes taken by the rest 
of the rtodenta anr corrected by the one who 
givee the lepeil; and are bound up with the 
students’ general note-book for the course. 
The one i«poitiBf,binds up his outline, md a 
list of the hooka apd papers consulted — a bib- 
Uogrwhy. 

By tide plan the student learns much about 
one animal not treated in the texts end be 
leania a Httia about a good many other 
species. But fa» does more— As gtU a training 
•n uting iK* powers of ohservation, in order- 
ing the faeit stained and in expressing to 
others the tnaadedge gained. 

The two naiw suggestions are worth a trial 
by other te ae h e ai . The university should en- 
courage tbs teaching of zoology by becoming 
a center tar lumiihmg and diatributing the 
material foe the preparatory aohoola of a atate 
at coat Miwh of this could be secured very 
cheaply 1« a collecting expedition to Puget 
Sonad. Tlasatudent should be given the prob- 
lem of fitiadihing the rest of the cites with a 
report ifaaBltg with a special form of animal 
life e o ei e w h a t closely related to a type studied. 
This worttiBg out of a “lecture I” ^ the stu- 
dent is timbost of training for him. 

W. J. BstnioaBTKeg 

SPECIAL ARTICLES 

AS wamrnms fox Tim BXNoma uouext at 
at rtrtfOBT OP A OOSTINUOUa OIBOER 
m J*rr NUMBBB OP WJOAL SPARS 

Tsnum gjFving the bending moments at the 
suppwm at a continuous uniformly loaded 
giatisr wM equal spans are found in most of 
th* baslman strength of tnaterials, but these 
tAisa MrtUy stop at six or seven spans. The 
oldart tt Ais paper ia to give a general ex- 
prestirtb Atom which the bending moment at 
any nflfsM for any number of spans can be 
eeSfulMil. First the expression and explana- 
tion «# ii|»' method of computation are given 
and fM^^oUows the derivation of the formula. 

Jf,. ' ' ■ be the bending moments at 
thatlgi second . . . support, respectively, let 


n be the number of spans, ui the load 
unit length and ! the length of span. If 
representa the bending moment at the 
support then the formula gives 



The As and J3s are numbers to be coi 
pnted from the formulas. 



As shown below, Ao = l, A, = 4 and D, = 0 
and any other A or B may be easily computed. 
For exsmple, 



D, = A. — D, — \, 
D,=A. — D, = 3. 


Thus, if, for example, we wish the bending 
moment st the fourth support for seven spsns, 
we hsve r=4, n = '? end 



From the above formulas A, = 1S, B, = 44, 
2J, = 8, A. = 56, A, = 2911. Hence 
tV0,.p... = — «/71w!’, 
a result which is verified by the" tablee. 

The derivation of the above formula is noth- 
ing but the general solution of the equations of 
three momenta by determinants. For n spans 
we have, from the theorem of three moments, 
Jf.-f 4Jf, -f «, = — wP/2, 


J/,., + 4Jf. -f Mn» = — wP/2. 

Since JIf, = = 0 we have left n — 1 equa- 

tions with n — 1 unknowns. If we write 1 
in place of — v>T/i and multiply the fiiml re- 
sult by — wP/S the solution will be less com- 
plicated. Writing the Hb with the same sub- 
aoripta under one another we have 



The determinant of the system of equations 
wiB be the determinant, 
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of order n — 1. We will represent it by 
The solution of the system of equations 
for any unknown, say Mr, will be a fraction 
with A,., for the denominator. The numera- 
tor of the fraction will be a determinant of 
order n — 1 with the same elements as A», ex- 
cept that each clement in the r — 1th column 
is 1. By expanding it is easy to see that 
the general formula 

holds. Since A, = 4 and A, may be defined as 
1, any A may be computed. 

For computing the determinant in the 
numerator we let D„ represent a determinant 
of the «th order which has the same elements 
as An except that each element of the first 
column 18 1. Expandmg D„ it is found that 

P, is to be defined as 0. Now expanding the 
numerator of the fraction representing Mr in 
terms of minors of the upper r — 2 rows, we 



and multiplying this result by — lalV^ 
have the general expression given at the be- 


A knowledge of tbs range of Variation is the 
leaves of willows is inipMtant beiwnse a huge 
proportion of tbs berbarlum material nnwt be 
determined from foliage spaeimena only. Ibis is 
due to the precocious dowaruig of many spsoies 
and the quick disappcaraaca of the staminaUi 
aments from all, thus leaving fully half the plants 
in this difficimia genus with esly the leaves aa 
determining features. The pistillate amenta also 
ate gone from plants of the dioecious species be- 
fore moat collectors reach the geld. Ths leaves of 
the so-called water sprouts are Interesting because 
of tiieir wide departure from the normal, especially 
in else and to some extent m form also. 

A aeries of collections shows that the proportion 
of breadth to length found in the normal leaves is 
niaintained In sprout leaves from the same indi- 
vidual in severnl species of the ssctions Pentaudrai, 
Longlfolin and CordaUe from the western United 
States. A variation of form was found Id a speci- 
men of 8. tcoulenana (section Caprec) from 
Ariaona, in which the normal leaves are obovate, 
but those of this sprout were broadly ovate. The 
paiier was illustrated by numerous spscimens. 
BaU-hom icocios in Bolamoal Littntun, mth 
a DetonptuM of two new Speoiee; W. E. Sax- 
Juao, U 8. Bureau of Plant Industry 
There has been mueb confusion as to the iden- 
tity of certain acacias of Mexico and Oeotsal 
America having large inflated horn-like atipular 
tbornc, which are usually inhabited by ants- 
Lionieus placed all which had been described pre- 
viouely to the publication of hie ■' Species Plnn- 
taium/' under a single species Jfrmoso eomipero. 
Bchleebtendal and Chamisso recognised the fact 
that the supposed synonyms clM by Lmnsus 
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BOTANICAL a AUDENS^ 

7HB AOMimBTBATlON OF BOTANICAL, GARDENS 

The common idea of a botanical garden 
appears to be that of a collection of many 
kinds of plants chiefly marked by their lack 
of beauty and unattractive arrangement. 
A fair average impression of most botanical 
gardens would perhaps be that of large 
collections of living plants, grouped for 
reasons of economy and convenience, like 
the bottles on the shelves of a laboratory, 
with little regard to their individual or 
collective appearance; variety and some 
sort of classification are fundamental ele- 
ments of this mental picture. It is a ques- 
tion how far this idea may be modified 
without passing the limits of popular ac- 
ceptance of any definition that may be 
given of a botanical garden. 

Such gardens originated in the herb gar- 
dens of the middle ages, which were almost 
as natural an outgrowth of the use of 
simples as a field of wheat or yams was 
of the use of vegetable food— though later 
reached. With the teaching of medicine 
they became demonstration gardens closely 
limited to the vegetable materia medica. 
Travel and exploration brought to them the 
curiosities of the vegetable kingdom. With 
the development of taxonomy, they have 
become its exponents, varying into epitomes 
of local or cosmio plant communities. 
Morphology and physiology, as these sub- 
jects progressively claimed attention, have 
in turn left their imprint on the gardens. 
Through it all, variety and economical and 
' A tyrapoBluoi given befpre Section 0, Amerioan 
ABeociatlon for the Advancement of Soienee, at 

the Boeton meeting, Tueadey, Deeembei £8, 1908. 
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convenient arrangement have persisted as 
dominant characters, the recessives or 
mutants rarely proving in close enough 
harmony with environment to hold their 
own apart, unless protected. 

The average botanical garden, in fact, is 
a moseuffi of living plants, and as such is 
affected by whatever affects museums of 
other classes. It exists for the exemplifica- 
tion of coordinated facts ; for the provision 
of material for dissociated demonstration 
and for study; and, in so far as it can meet 
the requirement, it is charged with the 
duty of mating such study of its materiala. 
Departure from this average tends to con- 
vert it into a show-window, a warehouse or 
a laboratory, according to the direction 
and degree of specialization. 

The administration of a garden of this 
type rests upon fundamental principles 
common to the fields of business, education 
and research. Pew visitors to a museum 
or a garden carry away a distinct impres- 
sion of fifty objects, though they have 
gazed upon and perhaps observed hun- 
dreds— while they may have seen thou- 
sands. If they have derived pleasure and 
an impression that the collection is worth 
while, and have carried away an under- 
standing of something not before so well 
understood, they are likely to return and 
to send others to see what they have seen. 
The second, and especially the last, of 
these results depends upon some salient 
feature of the exhibit. Beauty, taste and 
order may give pleasure and make a collec- 
tion worth seeing for the general impres- 
sion it creates; but a lesson is much more 
often taught than picked up. In this lies 
a strong reason for supplementing even the 
greatest collections by synopses of various 
kinds and for frequently changing or alter- 
nating these. This principle is a rule in 
retail commerce; it is understood in the 
best museums, and is admirably practised 


in the display of works of art. The out- 
of-door plantations of a garden are leas 
tractable in some ways than merchandise, 
paintings or collections of gems, prepared 
uTiimnla , or such botanical material as is 
usually found in museums or even in plant 
houses; but if the arrangement of the 
grounds is right, these may be supple- 
mented by a great variety of special fea- 
tures knit into or appended to the general 
plantation in such a way as not to affect its 
unity of design. 

Enough— but not too much— of every- 
thing is an eaacntial rule, which applies 
with increasing force as one passes from 
the general to the particular— from land- 
scape to lesson ; perhaps nowhere so force- 
fully as m markmg an exhibit. Easential 
are a key-map to the whole, from which its 
purpoae and the location of its larger units 
are quickly aacertained; group and syn- 
opais markers exemplifying the happy 
mean between obtnuiveness and obscurity ; 
increasing prominence to the details of 
supplementary collections ; and everywhere 
and for everything labels showing at least 
the common and botanical names, the geo- 
graphic home, and a key to the history of 
each individual. Too much of or on a 
label may be as bad as too little, and what 
I have indicated, if truly and legibly but 
unobtrusively presented for each specimen, 
opens the books for all that is known of it 
and its kind- Bijit when it is transferred 
from its place among the marshaled re- 
serves to a position in which it exemplifies 
some special fact it acquires a need of justi- 
fying this place which is best met by in- 
creased information on its label. A coUeo. 
tion of plants, though accurately named, is 
hut a living atlas, the special meaning of 
which calls for explanatory text; and this, 
if appreciated, pointe to strict 1imit«.tlnn 
and descriptive labeling of those parts of 
a collection which, permanently or tran- 
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siently, are charged with conveying apecial 
information— aucceaa in thia, aa in the 
choice of material, lying between too little 
to convey the deaired lesaon and too much 
to be examined or understood. 

The research use of a garden, aa of a 
museum, introduces considerations quite 
different from those necessarily encoun- 
tered in providing for its use as a means 
of giving pleasure or conveying informa- 
tion, not the least of these being that every 
dollar spent for these purposes may mean 
a dollar leas for such research. Just as 
many muienms are compelled to limit their 
activity to the educational display of their 
treasures, many gardens And no means for 
doing more than to present object lessons 
in the vegetable kingdom either to persons 
who visit them in its quest or by providing 
demonstration material for the class room. 
Adequately planned and economically ad- 
ministered to this end, a garden is indis- 
pensable wherever botany is taught as a 
biological science; and few European uni- 
versities have failed to include it in the 
equipment of a botanical department. If 
the department is a live one, the same 
forces which impel its professors to snatch 
from teaching some small part of their 
time and strength for investigation are 
almost sure to convert a part of the garden 
into an implement of research. 

It is here that one difficulty in defining 
a botanical garden enters. A very complete 
gradation might be marked between so typ- 
ical end well-rounded an estahlishmeut as 
that at Kew and the grounds of one of 
our agricultural experiment stations— or, 
to follow another cleavage line, a pai* 
planned to convey knowledge of treea and 
shrubs while serving its main purpose as 
a breathing place and recreation spot. 

Most botanists wfil probably agree that 
any adequately planned and condueted 
garden devoted to the educational dem- 


onstration or productive investigation of 
plants is a botanical garden, irrespective of 
breadth or specialization in performing 
these functions. No small part of the cost 
of maintaining an ordinary botanical gar- 
den is incident to the need of making and 
keeping it presentable and of cultivating 
in it plants that require much care and the 
provision of special conditions for their 
growth. Even with the best that can be 
done for them, such plants often appear 
little more happy in their cramped and 
artificial surroundings than the animals in 
a menagerie; and as a class they are per- 
haps even less indicative of the species they 
are labeled as representing. Necessary as 
such surrogates may be, they afford a nom- 
inal rather than a real foundation for dem- 
onstration, morphological investigation or 
physiological experimentation. For the 
latter purposes, and particularly the last- 
named, supplementary research gardens 
are necessary, where tropical, desert, al- 
pine or marine conditions are afforded by 
nature. Dissociated from the centers of 
human activity, as many such establish- 
ments must be and as all, perhaps, might 
profitably be if their purpose is the solu- 
tion of life problems, they need not neoes- 
sarily be burdened by the prior liens on the 
parent garden; and if of independent 
origin, for specific study, they necessarily 
should not bear these trammels. Indeed, 
from such special-purpose research gardens 
or garden-adjuncts productive results are 
aa confidently to be expected as from the 
laboratoiy or the study as contrasted with 
a table and a book-shelf somewhere in the 
house. Research gardens of this type, lim- 
ited to and concentrated on a specific line 
of mquity, are likely to appear with in- 
creasing frequency in the next few decades. 
The results that come from them should 
bear a close ratio in quantity and quality 
to the freedom for investigation enjoyed 
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by the men who are privileged to make and 
use them; and in economy to the absence 
of cost other than for meeting the needs of 
the work in progress at any given time. 
That they are more likely to he adjnncts 
rather than independent establishments, in 
the main, is quite probable, because of the 
impossibility of doing much thorough- 
going and far-reaching work apart from 
the university and other centers about 
which libraries, herbaria, varied laborar 
tones and extensive collections of living 
plants have clustered, and to which fre- 
quent pilgrimages are sure to he necessary. 

The arrangement of this program assigns 
to me only an analysis of the general mean- 
ing and administrative problems of botan- 
ical gardens, and I am fortunately able to 
leave to specialists in their several fields the 
discussion of these phases of botanical 
gardening that have been touched on only 
that I might indicate how truly any worthy 
research plantation is, m fact, a botanical 
garden. 

To the world at large, nevertheless, a 
botanical garden is likely to continue to 
mean, as it now means, a place where plants 
are attractively and instructively displayed 
—a museum of living plants. Professor 
Britton will tell, more forcibly than I 
could, of its duty to the public, and of 
the succor to be hoped for from the public 
that makes it very unwise to overlook this 
fact, even for a moment. Bather than the 
garden which is an adjunct to the class 
room and laboratory, and the research gar- 
den pure and simple, therefore, the botan- 
ical garden of the future, par eiceHsncc— 
the garden that appeals to the community 
as being worth while and that reaches 
beyond the confines of the class room and 
the laboratory in its direct usefnlnesg— is 
likely to adopt in its administration more 
and more the best rules of museum admin- 
istration, to appeal to the esthetic sense 
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first, that through it the mind— and per- 
haps ultimately and incidentally the pocket- 
book— may he reached. Only so can it 
reach its goal as a force in education, and 
through this come into its own as a maker 
as well as a giver. To do this, it must be 
beautiful as well as varied, specialized and 
didactic; and its interest and attractiveness 
must last through the seasons. Few educa- 
tional synopses or research plantations are 
capable of standing this test, and a fatality 
seems to attend their continued mainte- 
nance In my judgment, the botanical gar- 
den of the future that is to appeal to the 
public like those that (as the one at Kew) 
most forcefully make this appeal to-day, 
will be devoted primarily to the presenta- 
tion of plants in great variety, careful cul- 
ture and artistic arrangement, and at once 
exemplifying and indexed by an under- 
stood taxonomy; teaching special lessons 
and reaching special ends through adequate 
supplementation. 

Guided by a botanist whose first love is a 
broad comparative knowledge of the vege- 
tation of the earth, planned by an artist 
whose skill can convert the picture of his 
mind into something that the eye can see, 
cared for by a gardener to whom a dande- 
lion or a dock in place is as desirable as an 
oak or an orchid out of place is undesirable, 
such a garden calls for the further constant 
care of the teacher to insure through un- 
ceasing watchfulndss that what is intended 
to be educational shall be kept from be- 
coming near-demonstration, and the alert 
supervision of the investigator in each 
field of research so that experiment may 
not turn into chance and supposedly ade- 
quate resources prove quite inadequate 
when drawn on at a critical moment. Theae 
talents are rarely if ever embodied in one 
person. The garden that is to profit by 
them is likely to cherish their possessors in 
the order indicated, even though, finally, in 
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taking rank in the achievement of its high- 
est aim— the enlargement of knowledge— 
there are last which shall be flrat and there 
are first which shall be last 

WniLIAM TaELEiSE 

THE BOTANIC OABOEN AS A FIELD HUSEUM 
OF AQEICULTU8E 

A FULLY equipped liotanie garden serves 
more or less strongly a variety of useful 
purposes. To the public at large its chief 
function may appear to be that of a park 
or amusement ground where the dweller 
in flats may find, amid the fresh beauties 
of a productive soil, rest and refreshment 
for his soul, wearied by the daily dash over 
a city’s well fertiUied but unproductive 
pavement, and where the nurse-maid may 
sit repoeefuUy on a shaded bench and give 
her charge a needed airing vrithout fear 
of death by passing automobiles or beer 
wagons. To one interested in plants for 
their own sake, the botanic garden often 
means a place where may be found grow- 
ing in conservatories or in the open rare 
plants of native and foreign origin- 
strange types that travelers tell us of in 
their wonder books— tree ferns, palms and 
exotic orchids. In European gardens 
American trees may be most strikingly 
present, while in American gardens it is 
the European trees that catch onr eyes. 
The botanic garden is not, however, merely 
a species of plant circus that the curious 
may enter with the expectation of being 
surprised at oddities in nature and horti- 
culture. It is primarily an - attempt to 
represent the different types of vegetation 
of the world. In so doing, however, the 
native and agricultural flora is generally 
neglected on the perhaps not unnatural 
ground of its familiarity. 

It is not in my province to discuss the 
various departments and aims of a modem 
botanic garden. I wiah to apeak as a 


teacher chiefly of the economic section 
already in botanic gardens, and to make 
some suggestions for its further develop- 

A systematically arranged and well-la- 
beled botanic garden may be called a dic- 
tionary of living plants. Tou look up the 
family, the genus or the species and you 
find the meaning in the growing specimens 
or you find the known plant, and the label 
gives you its Dane and classification. 
Plants are not excluded from the subject- 
matter of the young child’s continual 
search for the names of things. It is the 
fear of his frightful question, “What is 
itf” that has been the end of many a 
teacher’s attempt to give simplified botany 
or nature study in the lower schools. To a 
teacher, if a botanic garden is to serve as 
a plant dictionary, it should be built on the 
type of a school or pocket dictionary. 
Botanic gardens are perhaps too often on 
the plan of those dictionaries of rarer words 
that have several times been published. In 
such a dictionary, says the author, it is 
needless to give common words familiar to 
all, as house, church and the like. Only 
those less familiar words, then, need be 
included which are at all likely to give 
trouble to a reading public such as prag- 
matism, esoteric and the like. A botanic 
dictionary on this plan might he expected 
to throw out such simple words as root, leaf 
and bud ; but for the sake of the beginner 
who may stand abashed at the tangled mass 
of Greek and Latin roots that confront him 
in bis pathway up the steep ascent of 
botanic knowledge, explicit definition might 
be expected of such words as “the law of 
priority,” heterotypic division, and of the 
recent verbal immigrants of Greek origin 
not yet ont of the quarantine of public 
opinion. Few of these dictionaries of rarer 
words are actually in use, for practise has 
shown that on the whole it is the common 
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words which are most often looked up in a 
dictionary. I do not have to remind the 
members of the section that at the Wash- 
ington meeting in 1903, a committee was 
appointed to define the simple word “hud,” 
and their difficulties apparently have been 
80 great as to prevent them reaching a 
unanimous conclusion, since no report of 
this committee has been recorded. 

In the Connecticut Agricultural College 
an attempt has been made to establish a 
garden largely on the plan of the pocket 
dictionary and a concrete description of 
what has been accomplished and what has 
been planned for this garden, may perhaps 
be the beat method of bringing before the 
section what I have to say on the subject 
assigned me. 

The public for which this garden has 
been planned is composed, first of regular 
students in the agricultural college, sec- 
ondly of students in the summer school 
who are for the most part teachers through- 
out the state, and thirdly of visitors who 
are more or less interested in agriculture. 

One section is devoted to school gardens, 
which are planted and kept in condition 
by school children of the neighborhood, and 
which serve as examples to the members of 
the summer school class in school gar- 
dening. 

The largest division is the systematic 
section. In it are grown, arranged accord- 
ing to their family relationships, in lull 
plots 9X5 feet in size or in hrif plots, 
all the chief species of agricultural impor- 
tance in the state. So far as conditions 
will allow, the different plants are grown 
in the same way in which they are culti- 
vated as farm or garden crops, and this 
section might well, therefore, be called a 
"crop garden.” The familiar weeds, how- 
ever, and some of the commoner wild plants 
are included in their proper order along 
with the economic forms. The Solanaeeie 
may serve as an example of the arrange- 


ment of one of the families. A plot of 
cherry tomato heads the row and with its 
small berry of two carpels shows the primi- 
tive condition of fruit. This is followed 
by varieties to show the modifications in the 
fruit brought about through cultivation in 
size, shape, color, texture of coat and num- 
ber of carpels. In the row are also repre- 
sented varieties of egg plant, peppers, 
potato, black nightshade and its more culti- 
vated, though morganatic sisters— the gar- 
den huckleberry and wonderberry, as well 
as bitter sweet; petunias— single and the 
derived double-flowered form ; tobacco ; 
jimson weed, and matrimony vine, In a 
similar fashion the Leguminosse, Gramineae, 
the Cruciferss and the more important gen- 
era are represented by native and culti- 
vated forms. 

The question which decides the admission 
of a native form is not, “Is it rare?” but 
“Is it common T” Perhaps the rarest 
Sowers in the garden are those that are 
seen on such common biennials as cabbage, 
beets and parsnips which are planted the 
second year and allowed to show their sys- 
tematic position by their flowers and fruit. 
The commoner ornamental plants are not 
neglected. Among the Composite, for ex- 
ample, dahlias, sunflowers and golden glow 
will be found alongside of lettuce and chic- 
ory, and among the Liliacee day lilies are 
found as well as leeks and onions. It is a 
continual source of wonder to the visiting 
agriculturalist to see in a botanic garden 
the dandelion lying down by the side of the 
lamb’s quarters, and both led to live within 
bounds a life of unobnoxious cultivation. 
These weeds, as also the pig-weed and 
"pusley" scorned by the farmer, ai« known 
to every boy with the hoe, yet experience 
shows that their names are often confused. 
The very commonness of the d«nd«iin« 
makes it all the better as a type to bead 
the row of the composite family. 

Edible fruits are left to ripen on the 
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plants, and seem to have an edneational 
value in that they attract students to the 
garden, where they may nnconscionsly have 
botanical knowledge thrust upon them. 
Certain it is that the freshmen who made 
voluntary investigation of the Cucnrbit- 
acem this last fall have come to appreciate 
the distinguishing characters of some mem- 
bers of the order— if one can judge by the 
number of citrons that were found opened 
by mistake for watermelons. 

Where possible the primitive wild form 
is grown to show the improvement which 
has been brought about under cultivation. 
Thus, seed has been obtained of the wild 
tobacco (}fK0tiana rustica) of Triticum 
ditoccoides, recently discovered in Pales- 
tine, and considered the source of emmer 
wheat , vines of native grapes and of Pt/ts 
vinifera ahow the sources from which our 
cultivated varieties have been compounded. 

A third division is devoted to pathology. 
A few of the great groups of parasitic 
fungi may be represented, such as com 
smut, wheat rust, with its alternate form 
on barberry, black knot of cherry, etc. A 
variety of bean susceptible to anthracnose 
will be grown in a plot adjacent to an 
immune variety, and a striking demonstra- 
tion of the value of immune races may be 
expected. Plots can be sown with a mix- 
ture of grain and weed seeds and the effect 
of spraying with iron salts upon the oom- 
peting plants he shown. The “calico” or 
mosaic disease of tobacco is a convenient 
type to illustrate s disease which. is trans- 
mitted by inoculation, but which is appar- 
ently not caused by any living organism. 
Every other plant touched in a row with 
an infected leaf will contract the disease, 
and will form a sharp contrast to the unin- 
oculated individuals left as controls. Non- 
infeetious chlorosis of leaves and chlorosis 
through grafting may be better illustrated 
in dirubby forms. 


A fourth section of the garden contains 
specimens to illustrate the laws of variation 
and heredity. Variations are the building 
stones out of which the plant-breeder forma 
his new "creations,” and as such should be 
well classified. Variation in vigor of 
growth or in qualities of fruit may be due 
to inherent characters in the germ, which 
are more or less hereditary and therefore 
capable of transmission, or on the other 
hand they may be the response of the plants 
to recognizable differences in their environ- 
ment. In the latter group would come the 
increased growth due to an increase of 
available food supply. For an illustra- 
tion there may be grown plots of tobacco 
in poorly and riehly manured soil to show 
the effect of abundance and lack of food 
in the substratum. The contrast between 
the growth of com sown separately in hills, 
and the same plant sown thickly in drills, 
will show the effect of lack of food brought 
about by competition. In practise tobacco 
seed is blown, the light which produce small 
plants being rejected and the heavier re- 
served for sowing. Plots of tobacco from 
heavy and light seed, respectively, may be 
used to show the variation in adult plants 
due to the differing amount of storage food 
in the seed. 

Fluctuating variations about a mean may 
be shown by sowing seeds from a single 
parent and comparing the offopring in re- 
spect to a single character. Plants can be 
grown to show in how far a selection of 
these fluctuations may be able to change the 
charaeters of a given plant. Indian com 
furnishes a good example, since in addition 
to changes in the percentage content of 
protein, fat and starch in the grain, other 
clearly defined characters, such as the num- 
ber, size and position of the ears on the 
plant, and the number of grains to the ear, 
have been shown to be markedly influenced 
by such selection. 
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Ever-sporting varieties may be illas- 
trated by such races as the five-leaved 
clover of de Vries and his fasciated teasel. 
The theory of mutation can not be better 
illustrated than by the classical example of 
Lamarck’s evening primrose with some of 
its most striking mutants. 

Hybridization, as one of the most impor- 
tant means of effecting changes in combina- 
tion of plant characters, demands a promi- 
nent consideration in the section of the 
garden under discussion. Mendel ’s law can 
perhaps best be shown by hybrids between 
white- and scarlet-flowered race* of a free- 
blooming species like the scarlet runner 
bean in which the color characters are evi- 
dent in vegetative as well as in floral parts, 
and the assumption of color factors is not 
necessaiT to explain the color relations of 
the o&pring. If suitable examples can be 
obtained, blend and mosaic hybrids might 
also be illustrated. 

Due to hybridization and other causes, 
the sexually formed seed can not be de- 
pended upon to reproduce the characters 
of the parents without change. Vegetative 
means of reproduction such as cuttings, 
since they merely increase the individual 
plant, do, however, reproduce individual 
characters. Sowings from seeds end roots 
respectively, from a single plant of some 
modern type of dahlia would show the 
truth of the saying, that cuttings come 
true, but seedlings do not. 

It has been the writer’s practise to have 
each student choose some single plant for 
personal investigation to find out from the 
plant itself as much aa poaaible without 
unfavorable prejudice from literature. The 
amount of work has been largely voluntary 
and a reasonable proportion of the students 
have responded to the suggestions offered 
them for this elementary research work. 
A portion of the garden is reserved for 
carrying out cultures and experiments, 


which the students themselves may suggest, 
in connection with their plants under in- 
vestigation. 

The special type of botanic garden which 
has thus been outlined by specific examples 
is the outgrowth of the needs of a teaching 
botanist in an agricultural institution. It 
has furnished material for demonstration 
purposes, for laboratory exercises and for 
field observations. Its systematic section 
being built on the plan of the pocket dic- 
tionary with the moat used forms repre- 
sented has been considered as forming a 
not unnatural basis of a student’s list of 
recognizable plants, and accordingly ability 
to identify the species grown in the gar- 
den has been expected of students taking 
botany. 

Though the chief function of the agricul- 
tural botanic garden may be considered as 
being instructional for special courses, it 
should prove of interest to students out- 
side their classes and to a visiting public. 
It may, therefore, be not inappropriately 
termed a field museum of agriculture. 

A. F. Buakeslbb 


THE PSrCBOLOar of social conbcious- 
SESS lUPLIED is ISSTHVCTIOS' 

I HAVE been asked to present the social 
situation in the school as the subject of a 
possible scientific study and control. 

The same situation among primitive 
people is scieritiftcally studied by the 
sociologist (folk-psychologist). He notes 
two methods in the process of primitive 
education. The first is generally described 
as that of play and imitation. The im- 
pulsea of the children find their expression 
in play, and play describes the attitude of 
the child’s consciousness. Imitation de- 
fines the form of unconscious social control 

*B«»d before Section L- Education. Amerloan 
Amociation for the AdTancement of Science, Bos- 
ton, December, 1900. 
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eiercised by the community over the ei- 
preesion of childish impulse. 

In the long ceremonies of initietion edu- 
cation assumed a more conscious and al- 
most deliberate form. The boy was in- 
duced into the clan mysteries, into the 
mythology and social procedure of the 
community, under an emotional tension 
which w'as skilfully aroused and main- 
tained. lie was subjected to tests of en- 
durance which were calculated not only to 
fulfil this purpose, but also to identify the 
ends and interests of the individual with 
those of the social group. These more 
general purposes of the initiatory cere- 
monies were also at times cunningly 
adapted to enhance the authority of the 
medicine man or the control over food and 
women by the older men in the community. 

Whatever opinion one may hold of the 
interpretation which folk-psyehology and 
anthropology have given of this early 
phase of education, no one would deny, I 
imagine, the possibility of studying the 
education of the aavage child scientifically, 
nor that this would be a psychological 
study. Imitation, play, emotional ten- 
sions favoring the acquirement of clan 
myths and cults, and the formation of 
clan judgments of evaluation, these must 
be all interpreted and formulated by some 
form of psychology. The particular form 
which has dealt with these phenomena and 
processes is social psychology. The im- 
portant features of the situation would be 
found not in the structure of the idea to 
be assimilated considered as material of 
instruction for any child, nor in the lines 
of association which would guarantee their 
abiding in consciousness. They would be 
found in the impulse of the children ei- 
pressed in play, in the tendency of the 
children to put themaelves in the place of 
the men and women of the group, t. to 
imitate them in the emotions which con- 


sciousness of themselves in their relation- 
ship to others evoke, and in the import for 
the boy which the ideas and cults would 
have when surcharged with such emo- 
tiims. 

If we turn to our system of education 
we find that the materials of the curricu- 
lum have been presented as percepts capa- 
ble of being assimilated by the nature of 
their content to other contents in con- 
sciousness, and the manner has been indi- 
cated in which this material can be most 
favorably prepared for such assimilation. 
This type of psychological treatment of 
material and the lesson is recognized at 
once as Herbartiaii. It is an associational 
type of psychology. Its critics add that it 
is intellectualistic. In any case it is not a 
social psychology, for the child is not pri- 
marily considered as a self among other 
selves, but as an appercepiionsmme. The 
child’s relations to the other members of 
the group, to which he belongs, have no 
immediate bearing on the material nor on 
the learning of it. The banishment from 
the traditional school work of play and of 
any adult activities m which the child 
could have a part as a child, i. the ban- 
ishment of processes in which the child can 
be conscious of himself in relation to 
others, means that the process of learning 
has as little social content as possible. 

An oaplanation of the different atti- 
tudes in the training of the child in the 
primitive and in the modern eivilized com- 
munities is found, in part, in the division 
of labor between the school on the one side, 
and the home and the shop or the farm on 
the other. The business of storing the 
mind with ideas, both materials and meth- 
ods, has been assigned to the school. The 
task of organising and socialising the self 
to wliich these materials and methods be- 
long is left to the home and the industry 
or’ profession, to the playground, the 



SCIENCE 


[N. 8. VoL, XXXI. No. 801 


street and society in general. A great deal 
of modern educational literature turns 
upon the fallacy of this division of labor. 
The earlier vogue of manual training and 
the domestic arts before the frank recog- 
nition of their relation to industrial train- 
ing took place, was due in no small part to 
the attempt to introduce those interests of 
the child’s into the field of his instruction 
which gathers about a socially constituted 
self, to admit the child’s personality as a 
whole into the school. 

I think we should be prepared to admit 
the implication of this educational move- 
ment— that however abstract the material 
ia which is presented and however ab- 
stracted its ultimate use is from the im- 
mediate activities of the child, the situa- 
tion implied in instruction and in the 
psychology of that instruction is a social 
situation; that it is impossible to fully 
interpret or control the process of instruc- 
tion without recognizing the child as a 
self and viewing his conscious processes 
from the point of view of their relation in 
his consciousness to his self, among other 
selves. 

In the first place, back of all instruction 
lies the relation of the child to the teacher 
and about it lie the relations of the child 
to the other children in the school-room 
and on the play-ground. It is, how- 
ever, of interest to note that so far as the 
material of instruction is concerned an 
ideal situation has been conceived to be 
one in which the personality of the 
teacher disappears as completely as pos- 
sible behind the process of learning. In 
the actual process of instruction the em- 
phasis upon the relation of pupil and 
teacher in the consciousness of the child 
has been felt to be unfortunate. In like 
manner the instinctive social relations be- 
tween the children in school hours is re- 
pressed. In the process of memorising 


and reciting a lesson, or working out a 
problem m arithmetic a vivid conscious- 
ness of the personality of the teacher in his 
relationship to that of the child would im- 
ply either that tlie teacher was obliged to 
exercise discipline to carry on the proeeaa 
of instruction, and this must in the nature 
of the case constitute friction and division 
of attention, or else that the child’s inter- 
est IS distracted from the subject matter 
of the lesson, to soniothing m which the 
personality of the teacher and pupil might 
find some other content; for even a teach- 
er’s approval and a child’s delight therein 
has no essential relation to the mere sub- 
ject matter of arithmetic or English. It 
certainly has no such relationship as that 
implied in apprenticeship, in the boy's 
helping on the farm or the girl's helping 
in the housekeeping, has no such relation- 
ship as that of members of an athletic 
team to each other. In these latter in- 
stances the vivid conseieiisness of the self 
of the child and of his master, of the 
parents whom he helps and of the associ- 
ates with whom he plays is part of the 
child’s consciousness of what he is doing, 
and his consciousness of these personal 
relationships involves no division of atten- 
tion. Now it had been a part of the fallacy 
of an intclleetualistic pedagogy that a 
divided attention was necessary to insure 
applicatiou of attention— that the rewards, 
and especially the punishments, of the 
school hung before the child’s mind to 
catch the attention that was wandering 
from the task, and through their associa- 
tions with the schoolwork to bring it back 
to the task. This involves a continual vi- 
bration of attention on the part of the 
average child between the task and the 
aanctiona of school discipline. It is only 
the psychology of school discipline that ia 
social. The pains and penalties, the pleas- 
ures of success in competition, of favorable 
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mention of all aorta impliea vivid aelt-oon- 
sciouaneas. It is evident that advantage 
would follow from making the conacious- 
neas of self or selves which is the life of the 
child’s play— on its competition or co- 
operation— have ae essential a place in in- 
atniction. To use ProfetBor Dewey’s 
phrase, instruction should be an interchange 
of experience in which the child brings his 
experience to be interpreted by the experi- 
enee of the parent or teacher. This recog- 
nizes that education is interchange of 
ideas, is conversation— belongs to a uni- 
verse of discourse. If the lesson is simply 
set for the child— is not his own problem— 
the recognition of himself as facing a task 
and a task-master ia no part of the eola- 
tion of the problem. But a difficult which 
the child feels and brings to his parent or 
teacher for solution is helped on toward 
interpretation by the consciousness of the 
child’s relation to his pastors and masters. 
Just in so far as the subject matter of in- 
struction can be brought into the form of 
problems arising in the experience of the 
child— just so far will the relation of the 
child to the instructor become a part of 
the natural solution of the problem— ac- 
tual success of a teacher depends in large 
measure upon this capacity to state the 
subject matter of instruction in terms of 
the experience of the children. The recog- 
nition of the value of industrial and voca- 
tional training comes back at once to this, 
that what the child has to learn is what he 
wants to acquire, to beoome the man. 
Under these conditions instruition takes 
on frankly the form of conversation, as 
much sought by the pupil as the instructor. 

I take it therefore to be a scientific task 
to which education should set itself that of 
making the subject matter of its instruo- 
tion the material of personal intereonrse 
between pupils and instructors, and be- 
tween the children themselves. The sub- 


stitution of the converse of concrete indi- 
viduals for the pale abstractions of thought. 

To a large extent our school organiza- 
tion reserves the use of the personal rela- 
tion between teacher and taught for the 
negative side, for the prohibitions. The 
lack of interest in the personal content of 
the lesson is in fact startling when one 
considers that it is the personal form in 
which the instruction should be given. 
The best illustration of this lack of interest 
we find in the problems which disgrace 
our arithmetics. They are supposed mat- 
ters of converse, but their content is so 
bare, their abstractions so raggedly cov- 
ered with the form of questions about such 
marketing and abopping and building as 
never were on sea or land, that one sees that 
the social form of instruction is a form only 
for the writer of the arithmetic. When 
further we consider how utterly inadequate 
the teaching force of our public schools is to 
transform this matter into concrete experi- 
ence of the children or even into their own 
experience, the hopeleasoess of the situa- 
tion is overwhelming. Ostwald has written 
a tex^book of chemistry for the secondary 
achool which has done what every text- 
book should do. It is not only that the 
material shows real respect for the intelli- 
genoe of the student, but it is so organized 
that the development of the subject matter 
is in reality the action and reaction of one 
mind upon another mind. The dictum of 
the Platonic Socrates, that one must follow 
the argument where it leads in the dia- 
logue, should be the motto of the writer of 
text-books. 

It has been indicated already that lan- 
guage being eaaentially social in its nature 
thinking with the child is rendered con- 
crete, by taking on the form of conversa- 
tion. It has been also indicated that this 
can take place only when the thought has 
reference to a real problem in the experi- 
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ence of the child. The further demand for 
control over attention carries us back to the 
conditions of attention. Here again we 
find that traditional school practise de- 
pends upon social consciousness for bring- 
ing the wandering attention back to the 
task, when it finds that the subjective con- 
ditions of attention to the material of in- 
struction are lacking, and even attempts 
to carry over a formal self-consciousness 
into attention, when through the sense of 
duty the pupil is called upon to identify 
the solution of the problem with himself. 
On the other hand, we have in vocational 
instruction the situation in which the stu- 
dent has identified his impulses with the 
subject matter of the task. In the former 
case, as in the case of instruction, our tra- 
ditional practise makes use of the self- 
consciousness of the child in its least effec- 
tive form. The material of the lesson is 
not identified with the impulses of the 
child. The attention is not doe to the 
organization of impulses to outgoing ac- 
tivity. The organization of typical school 
attention is that of a school self, express- 
ing subordination to school authority and 
identity of conduct with that of all the 
other children in the room. It is largely 
inhibitive— a consciousness of what one 
must not do, but the inhibitions do not 
arise out of the consciousness of what one 
IS doing. It IS the nature of school atten- 
tion to abstract from the content of any 
specific task. The child must give atten- 
tion fir$i and then undertake any task 
which is assigned him, while normal atten- 
tion is essentially selective and depends for 
its inhibitions upon the specific act. 

Now consciousness of self should follow 
upon that of attention, and consists in a 
reference of the act, which attention has 
mediated, to the social self. It brings 
about a conscious organization of this par- 
ticular act with the individual as a whole 


— makea it his act, and can only be effec- 
tively accomplished when the attention is 
an actual organization of impulses seeking 
expression. The separation between the 
self, implied in typical school attention, 
and the content of the school tasks, makes 
such an organization difficult if not im- 
possible. 

In a word attention is a process of or- 
ganization of consciousness. It results in 
the reenforcement end inhibitions of per- 
ceptions and ideas It is always a part of 
an act and involves the relation of that 
act to the whole field of consciousness. 
This relation to the whole field of con- 
sciousness finds its expression in conscious- 
ness of self. But the consciousness of self 
depends primarily upon social relations. 
The self arises in consciousness pari passu 
with the recognition and definition of 
other selves. It is therefore unfruitful if 
not impossible to attempt to scientifically 
control the attention of children in their 
formal education, unless they are regarded 
as social beings in dealing with the very 
material of instruction. It is this essen- 
tially social character of attention which 
gives its peculiar grip to vocational train- 
_ing. Prom the psychological point of 
view, not only the method and material 
but also the means of holding the pupils’ 
attention must be socialized. 

Finally a wor^ may be added with ref- 
erence to the evaluations— the emotional 
reactions— which our education should 
call forth. There is no phase of our public 
school training that is so defective as this. 
The school undertakes to acquaint the 
child with the ideas and methods which he 
is to use as a man. Shut up in the history, 
the geography, the language and the num- 
ber of our curricula should be the valuH 
that the country, and its human institn- 
tions, have; that beauty has in nature and 
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art; and the values involved in the control 
over nature and social oonditiona. 

The child in entering into his heritage 
of ideas and methods should have the 
emotional response which the boy has in a 
primitive community when he has been 
initiated into the mysteries and tlie social 
code of the group of which he has become 
a oitUen. We have a few remainders of 
this emotional response, in the confirma- 
tion or conversion and entrance into the 
church, in the initiation into the frater- 
nity, and in the passage from apprentice- 
ship into the union. But the complexities 
of our social life, and the abstract intel- 
lectual character of the ideas which society 
uses have made it increasingly difficult to 
identify the attainment of the equipment 
of a man with the meaning of manhood 
and citizenship. 

Conventional ceremonies at the end of 
the period of education will never accom- 
plish this. And we have to further recog- 
nize that our education extends for many 
far beyond the adolescent period to which 
this emotional response naturally belongs. 
What our schools can give must be given 
through the social consciouaneas of the child 
as that consciousness develops. It is only 
as the child recognizes a social import in 
what he ia learning and doing that moral 
education can be given. 

I have sought to indicate that the proc- 
ess of schooling in its barest form can not 
be successfully studied by a scientific 
psychology unless that psychology b social, 
i. t., unless it recognizes that 'the processes 
of acquiring knowledge, of giving atten- 
tion, of evaluating in emotional terms must 
be studied’ in their relation to selves in 
a social consciousness. So far as education 
ia concerned, the child does not become 
social by leaming. He must be soeisl in 
order to learn. Qeo. H. Mbsd 

Tbs Umvusitt or Cmosoo 


UTATISTWB OF FOREtON UXIVER81TIE8 

The accompanying table shows the en- 
rollment during the winter semester 
(1909-10) at the universities of the Ger- 
man Empire, at all of the Swiss universi- 
ties except Neuchatel, and at several of the 
Austrian and Hungarian universities, the 
figures having been furnished in each in- 
stance by an officer of the institution 
concerned. The division into the four tra- 
ditional faculties of theology, law, medi- 
cine and philosophy has been adhered to, 
no attempt being made to subdivide the 
last mentioned faculty into the two groups 
— (o) philosophy, philology and history, 
(b) mathematics and the natural sciences 
—represented at most of the institutions 
in the list. Nor has any attempt been made 
to provide special categories for dentistry, 
pharmacy, forestry, agriculture, etc., the 
custom being to include dentistry under 
medicine (or philosophy) and the other 
subjects under philosophy. 

It will be seen from the table that 58,342 
students were m attendance at the Ger- 
man universities, 93.5 per cent, of these 
being men and 6 5 per cent, women. The 
matriculated students constituted 90.8 per 
cent, of the grand total and the auditors 
9.2 per cent. Of the matriculated students 
96.5 per cent, were men and only 3.5 per 
cent, women, there being practically no 
women enrolled in theology and only a 
few in law, the great majority being found 
in philosophy. Of the auditors, ou the 
other hand, no less than 36.3 per cent 
were women— Gottingen, Greifawald, 
Konigsberg, Marburg, Rostock, Straasburg 
and Wfirzburg all having more female 
than male auditors. Almost one half 
(49.4 per CMit.) of the matriculated stu- 
dents are enrolled in the faculty of philos- 
ophy, law coming next with 21.9 per cant, 
then medicine with 21.1 per cent, and 
finally theology with 7.6 per cent 
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the namber of theological students, with 
Bonn, Berlin, Breslau and Leipzig follow- 
ing in the order named. In law the order 
is Berlin, Miinchen, Leipzig, Bonn and 
Breslau; in medicine Miinchen, Berlin, 
Leipzig, Freiburg and WUrzburg, and in 
philosophy, Berlin, Miinchen, Leipzig, 
Bonn and Gottingen. Berlin attracts the 
most matriculated women, foDowed by 
Miinchen, Gottingen, Heidelberg and 
Bonn, whereas in the total number of fe- 
male students, including auditors, Berlin 
is followed by Miinchen, Breslau, Bonn 
and Gottingen. The largest numbers of 
auditors are found at Berlin, Leipzig, 
Miinchen, Breslau and Bonn, in the order 
named. 

Vienna is by far the largest of the Aus- 
trian universities, being surpassed in point 
of attendance only by Berlin among the 
German institutions, while the largest 
Swiss institution is the University of Barn, 
this being followed by Geneve, Zfirieh, 
Lausanne, Basel, Freiburg and Neneh&tel. 
The Universities of Czernowitz and Frei- 
burg (flwitzerland) have no medical facul- 
ties. The percentage of matriculated 
women students at the Swiss universities 
(22.3 per cent.) is much higher than that 
(3.5 per cent.) at the German institutions, 
while with the exception of Bern and 
Zlirich the Swiss universities all attract 
more female than male auditors. 

If we compare the attendance at the 
German universities during the winter 
semester of 1909-10 with that of 1893-94,' 
we shall find that the number of matricu- 
lated students has more than doubled dur- 
ing this period, the gain being one of 113 
per cent., i. e., from 27,424 to 68,842. 
There were almost ss many students en- 
roDed in the faculty of philosophy alone 

■ The 1993-94 flguni are based on tbe r^a 
of the varioue institutlona la volume 4 (1894-83) 
of JfiwerM. 


this year as there were in all four faculties 
sixteen years ago, and almost as many stu- 
dents of medicine in 1893-94 as there were 
of philosophy in that year. The number 
of law students was exceeded by that of 
medical students sixteen years ago, whereas 
to-day the condition is reversed. The num- 
ber of students of theology ha.; shrunk 
from 4,587 to 4,048 during the period 
under consideration, or from 16 7 per cent, 
to 7.6 per cent, of the total number of ma- 
triculated students enrolled. The number 
of law students has increas<‘d from 7,024 to 
11,585, but the percentage has dropped 
from 25.6 per cent, to 21.9 per cent., while 
in the case of the students of medicine 
there has been an actual increase from 
7,856 to 11,187 accompanied by a decrease 
in percentage from 28.7 per cent, to 21.1 
per cent. The number of students under 
the faculty of philosophy has more than 
tripled during the sixteen-year period 
under review, the percentage increase being 
one from 29 per cent, to 49.4 per cent. 
There may be some discrepancies in the 
claasification of students of veterinary 
medicine, pharmacy, dentistry and the like, 
as between 1893-94 and 1909-10, but they 
are not likely to be of sufficient moment to 
affect the general situation. 

There has also been a marked change in 
the relative position of the various German 
universities since 1893-94. Leaving audi- 
tors out of consideration, the institutions 
in the year mentioned ranked as follows 
from the standpoint of attendance; (1) 
Berlin, (2) Miinchen, (3) Leipzig, (4) 
Halle, (5) Wilrzburg, (6) Bonn, (7) Bres- 
lau, (8) Tubingen, (9) Erlangen, (10) 
Freiburg, (11) Heidelberg, (12) Straas- 
burg, (13) Marburg, (14) Qbttingen, (15) 
Greifswald, (16) Konigsberg, (17) Jena, 
(18) Giessen, (19) Kiel, (20) Rostock and 
(21) Mifauiter, the last mentioned instita- 
tion pceeessing no law and medical schools 
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in 1894. The only university that shows 
a decrease in the attendance of matricu- 
lated students this year as against 1894 is 
Wiirzburg, and there the loss is very sUght, 
from 1,442 to 1,424. The largest gains in 
actual number of students have been made 
by Berlin, Miinchen, Bonn, Leipzig, Mun- 
ster and Gottingen, in the order named, 
while the largest relative (percentage) in- 
creases have been registered by Munster, 
Kiel, Gottingen, Bonn, Giessen, Jena and 
Marburg. It is interesting to note that 
there are three large cities in the first 
group, and not one in the second, so that 
we may say, speaking broadly, that the 
institutions located in the smaller cities 
have experienced a greater relative gain 
than those in the large cities, while, on the 
other hand, the universities of Berlin, 
Miinchen and Leipzig alone have to their 
credit 37 per cent, of the gain in actual 
number of matriculated students made at 
all of the institutions together since 1894. 

The following figures taken from the 
second volume of the report of the commis- 
sioner of education for the year ended 


jroitBia or siunzifTS w AvtENDzNcs at ihk 
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June 30, 1909, may be of interest. They 
illustrate the growth of the professional 
schools of theology, law and medicine in 
our own country, and it will be seen that, 
contrary to the conditions in Germany, the- 
ology does not show a loss, whereas medi- 
cine, on the other hand, exhibits an increaae 
when compared with 1890, but a decrease 
since 1900; law has made constant and 
rapid progress. Unfortunately no figures 


for the school of philosophy are available 
for the United States. In comparing the 
American with the German figures, it 
should also be borne in mind that the gen- 
eral standards for admission to professional 
courses of study in Germany are much 
higher than they are in our own country. 

Rudolf Tombo, Jb. 

Columbia Univebsitv 


SCIENTIFIC NOTES iND NEWS 

Da. H. T. Ricketts, of the University of 
Chicago, who has been in Mexico conducting 
research into the etiology of typhus fever, has 
died from that disease. 

Da. JoHH TaowBaiDOE, who retires this 
year from the active duties of bis chair at 
Harvard University, has been appointed hon- 
orary director of the Jefferson Physical Lab- 

Da. Abeaiiau Jacobi, emeritus professor of 
the diaeaaes of children in the College of 
Phyaiciana and Surgeons of Columbia Uni- 
versity, celebrates his eightieth birthday on 
May 6. On April 23, exercises were held at 
the Mount Shiai Hospital in his honor. A 
bronze bust was presented to the hospital by 
the medical and surgical staff, and a new lib- 
rary named in his honor was given by the 
board of directors. At a dinner given the 
■ same evening by the trustees of the German 
Hoepital announcement was made that the 
new children’a ward which Mrs. Anna Woer- 
isboffer has given to the hoepital will be known 
as “ The Dr. Abvaham J acobi Division for 
Children.” 

Sm AaoHiBALD Qeikie has been elected a 
foreign member of the Royal Danish Society 
of Sciences, Copenhagen. 

Bm Tbomab Bablow has been elected presi- 
dent of the Royal CoUege of Physicians, 
London, in succession to Sir Douglas Powell. 

Pbofesbob B. B. Owek8, recently professor 
of electrical engineering in MoGiU Uaivet- 
aity, baa been appointed secretary of the 
Franklin Institute, Philadelphia. 
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Hr. H. C. Qrahah, B.A., ToTctnto, ’08, and 
fellow in chemistry, has been appointed chem- 
ist assistant in the ProTincial Laboratory at 
Edmonton, Alberta. 

Ka. J. E. Searb has been appointed to tahe 
charge of the work of the metrology division 
of the British National Physical Laboratory 
in the place of Mr. H. Homan Jeffcott, who 
has been nominated recently to the professor- 
ship of engineering in the Royal College of 
Science, Dublin. 

Mas. Zelia Nutt all has handed in her 
resignation as member of the Organizing 
Committee of the Seventeenth International 
Congress of Americanists, to be held in Mei- 
ico City next September, and has also re- 
nounced the title of honorary professor of 
Mexican Archeology at the National Mnaeum, 
as a protest against the treatment she received 
from the ministry of public instruction and 
the inspector of monuments in connection 
with her recent discovery and proposed ex- 
ploration of the ruin of an ancient temple on 
the island of Sacrificios, off Tera Cruz. 

The American Philosophical Society in 
response to invitations received has appointed 
the following delegates to represent it at the 
International Congresses to be held during 
the current year. At the International Bo- 
tanical Congress to be held at Brussels, May 
14-21, 1910, Professor George Lincoln Good- 
ale, of Harvard University. At the Interna- 
tional Scientific Congress to be held at Buenos 
Aires, July 10-28, 1910, Dr, Louis A. Bauer, 
director of the department of Terrestrial 
Magnetism, Carnegie Inetitution, Washing- 
ton. At the International Geological Con- 
gress to be held in Stockholm, August 18-25, 
1910, Professor Harry C. Jon^ of Johns 
Hopkins University, At the Congress of 
Americanists to be held in the City of Mexico, 
in September, 1910, Professor Frederick W. 
Putnam, of Harvard University. 

Director L. H. Bailey, of the College of 
Agriculture of Cornell University, is at pres- 
ent in Great Britain. 

The America* Electrochemical Society is 


holding this week its seventeenth general 
meeting at Pittsburgh. The address of the 
president. Dr. Leo H. Baekeland, is on “ Sci- 
ence and Industry.” 

At the annual meeting of the Don and 
Steel Institute, May 4 and 5, Sir Hugh Bell 
reeigned the chair to the Duke of Devonshire. 
The Bessemer gold medal for 1910 was pre- 
sented to Mr. E. H. Saniter. and the president 
delivered his inaugural address. 

Da L. A. Bauer gave the following lectures 
on terrestrial magnetism and atmospheric elec- 
tricity at the Johns Hopkins University from 
April 25 to 29; 

•' The Chief , Facts of the Earth's Magnetic 
Changes (Regular VanaticDS and Magnetic 

"The Ionic Theory of the Earth's Magnetic 
Disturbances.” 

“The Earth’s Magnetic Permealnlity and Gen- 
eral Theory of Magnetic Variations.” 

“ Relation between Terrestrial Magnetism, Solar 
Aetivily, Atmospheric Electricity, Radioactivity, 
Meteorology and Geology ” 

Nahtre quoting from the Daily Chronicle 
states that a tnonuinent in memory of Pro- 
fessor T.vndall will he erected on the summit 
of the Bel Alp, 6,T35 feet high, a little above 
the place where for many years T,vndall re- 
sided during the summer months. Mrs. Tyn- 
dall has engaged M F. C'orrevon. of Geneva, 
to design the monument, which is a large 
conical block of granite. It will be erected 
by the Swiss Alpine Club in July on Bel Alp, 
overlooking the Aletsch Glacier. 

We learn from the Journal of the American 
Medical Aaaociation that at Jefferson, Ga., on 
April 21, a monument to Dr, Crawford W. 
Long was unveiled in the presence of members 
of the Medical Association of Georgia, which 
was in session at Athena. The monument is 
in commemoration of the fact that Dr. Long 
waa one of the first to use ether as a general 
aneathetie. Dr. Woods Hutchinson, of New 
York, was the principal speaker. 

The death is announced of Dr. George Car- 
penter, editor of the British journal of chil- 
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dren’s diseases and a well-known authority on 
this subject. 

The Congress of American Physicians and 
Surgeons is meeting in Washington this 
week. Meeting in affiliation with it are the 
American Association of Genito-Urinary 
Surgeons, American Association of Patholo- 
gists and Bacteriologists, American Climato- 
logies] Association, American Dermatological 
Aseociatiou, American Gynecological So- 
ciety, American Laryngological Association, 
American Medico-Psychological Association, 
American Neurological Association, American 
Ophthalmological Society, American Ortho- 
pedic Association, American Otoiogical So- 
ciety, American Pediatric Sooie^, Association 
of American Physicians, and American Surg- 
ical Association. 

The British Medical Journal states that 
Professor Lannelongue, of Paris, has written 
to the Sflci^to de Chirurgie announcing his 
intention of founding a prize consisting of a 
gold medal carrying with it a sum of £250, to 
be awarded to the candidate who has con- 
tributed most to the progress of surgery dur- 
ing the ten years before the date of award. 
The prize ia open to surgeons of all nations, 
and win be awarded every five years during 
the annual meeting of the Paris Sociitd de 
Chirurgie. The judges will be a committee of 
surgeons of various nationalities, grouped as 
follows; The United Kingdom; Germany; 
Austria-Hungary and the Balkan Statea; 
Belgium, Holland and Scandinavia; Spain, 
Portugal and Mexico; United States and 
Canada; South America; Japan and China. 

The Naples Table Asaociation for Promo- 
ting I>aboratory Besearoh by Women an- 
nounces the offer of a fifth prize of one thou- 
sand dollars for the best thesie written by a 
woman, on a scientific subject, embodying 
new observations and new conclusiona based 
on an independent laboratory reeearoh in bio- 
logical, chemical or physical science. The 
theses offered in competition are to be pre- 
sented to the executive committee of the a»- 
aociation and must be in the hands of Mrs. 
Ellen H. Bichaixls, Massachusetts Institute 
of Technology, Boston, Mesa., before 


ruary 25, 1911. The papers will be judged by 
a board of examiners, or by such specialists as 
they may choose. The Board of Examiners 
consists of Dr. William 11. HowoU, Dr. Theo- 
dore W. Eichards and Dr. Albert A. Michel- 
son. The first prize was awarded to Florence 
Sabin, BS., Smith, ’93, M.D., Johns Hopkins 
University, ’00, for a thesis on the “Origin 
of the Lymphatic System ” The second 
prize was awarded to Nettie M. Stevens, B.A., 
M.A., Leland Stanford University, ’99, ’00, 
Ph.D., Bryn Mawr, ’03, for a thesis on a 
“ Study of the Germ Cells of Aphio rotca 
and of Aphts cenothera." The third prize of- 
fered was not awarded. The fourth prize was 
awarded to Florence Buchanan, D.Sc., Fellow 
of University College, London, for a thesis on 
the “Time Taken in the Transmission of 
Befiex Impulses in the Spinal Cord of the 
Frog.” 

A LETTEE has been received at the Harvard 
College Observatory from Professor Robert 
W. Willson, of Harvard University, stating 
that Halley’s comet was photographed by Dr. 
J. C. Duncan at the Students’ Astronomical 
Laboratory of Harvard University, April 21* 
3“ 61“ A.M. eastern standard time. “ Ex- 
posure 16m., considerably fogged by dawn. 
Comet brighter, photographically, than B.D. 
-|-6".5227, mag. 4.4. Tail faintly seen to a 
distance of one degree; leaves read between 
two short, well-defined streamers whose posi- 
tion angles are 96 and 142 degrees. Pos. Ang. 
of axis of main taU, 100 degrees.” A photo- 
metric measurement of the light of the 
nucleus of Halley’s comet was made by Pro- 
fessor Wendell at .the Harvard College Ob- 
servatory on April 27. The comparison star 
was B.D. -(-7".S101, phot. magn. 6.74. The 
measured brightness of the nucleus was 8.01 
magn. The comet was visible to the naked 
eye. Its total brightness was estimated as 
S.O magn., or brighter, end the tail as over 
8" long. The comet was observed visually on 
April 97^ by Mr. Leon Campbell, who aaw it 
easily with the naked eye and estimated its 
total brightness, by the Argelander method, as 
2.5 magn. He estimated the tail as 4° in 
iBigth. A photograph of the oomet was oh- 
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Uined at the oburratory on the aame morn- 
ing. On the photographic plate, the comet 
shows a rather sharp nucleus with a short tail. 

An excursion for geological and geograph- 
ical field work was recently made to the dis- 
trict between the Hudson River and the Cat- 
skill Mountains, with headquarters at Catskill, 
N. T., by a party of thirty teachers and stu- 
dents from Harvard, the Massachnsetts Insti- 
tute of Technology, Yale, Columbia, 6t. Lawr- 
ence and Rutgers. The district visited it of 
particular value from its succession of fossil- 
iferous formations, its folded and faulted 
structure, and its characteristic Appalachian 
topography, both structure and form being 
devdoped on a small scale that is especially 
suitable for purposes of instruction. Among 
the instructors present were Professors Davis 
and Johnson and Mr. Lahee, of Harvard; 
Professor Shimer, of the Massachusetts Insti- 
tute of Technology; Professor Chadwick, of 
St, Lawrence; Mr. Hyde, of Columbia, and 
Professor Lewis, of Rutgers. Detachments 
of the party, first led by Professor Chadwick 
and later led by Professor Johnson, ascended 
the strong east-facing escarpment of the Cats- 
kill mountains, with special attention to the 
features of stream capture as determined by 
the retrogressive erosion of the east-flowing 
Kaaterskill Creek in its deeply incised dove, 
under the broad high-standing valley of the 
west-flowing Schoharie Creek. 

The commission on phytogeographic nom- 
endature appointed by the second Interna- 
tional Botanic Congress, held in Vienna in 
1905, and of which Professor John W. Hersh- 
berger, of the TTniversity of Pennsylvania, is 
the American member, has printed its report 
in a pamphlet of forty pagea. This report is 
the joint work of Briquet, Osnava; Adam- 
ovio, Vienna; Beck von Hannagetta, Prague; 
Drude, Dresden; A. Engler, Berlin; Flabanlt, 
Montpellier; Hershberger, Philadelphia; C. 
SohrBtar, Zurich; W. Q. Smith, Edinburgh; 
Warburg, Berlin; Eng. Warming, Copen- 
hagen; and it win be presented with recom- 
mendations to the third International Botanio 
Congress, to be hdd in Brutsds, from May li 
to S3, 1910. 


The American Phytopathological Society 
has passed resolutions as follows: 


Retohti, That the American Phytopathological 



diseases the potato wart, caused by CKrysopMyo- 
<u SKdobtottoo SchUb., and the blister rust of 
white pine, caused by Pondermtum strain Klebahn. 
The former has been discovered in New Found- 
land. The latter has been widely distributed in 
nine of the United Statei and lu the Province of 
Ontario, but is now believed to have been erad- 



introductien of these and other dangerous dls- 
eaeee, or their transferenoc from one eouatry to 


Rtsolmd, That on account of the enormous 
finanoial interests Involved in potato culture aud 
in white pine reforestation, this society rogsrds 



theee diseases do no more harm m America than 
they have in Europe, the situation Is serious; 
but every law of biology and all experienoes with 
plant diseases and pests indicates that, in a new 
cliniate, with new varietal and epeoidc hoste nnd 
with an entire continent in which to spread, both 
diseasea will teach a degree of virulence unknown 
in Europe. 

Therefore, Rssolwi, That this society pledges 
its support to alt legislation in both the United 
States and Canada looking toward ths inspection, 
quarantine, or prohibition from entry, as may be 
neaeessry, of all plant material liable to intro, 
duee these or other dangerous diseases or pests. 

Some facts arc being brought out by inves- 
tigations of the effect of high voltages on in- 
sulating material by Mr. H. S. Osborne who 
is carrying out work for the degree of doctor 
of engineering at the Maeaachusette Institute 
of Technology. At s recent meeting of the 
Boston Section of the American Institute of 
Electrical Engineers, which was held at the 
electrical engineering labonatoriee of the In- 
stitute of Teohnology, Mr. Osborne lectured 
On the results of his experimental research. 
The lectures of Profeaior Harold Pander for 
graduate itudenta will next year extend ths 
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diseuuion cootaised in hia advanced ieetorea 
of tbie xeai on the high voltage alternating 
tranamiaaion and utilization of power. Pro- 
fessor Jackson’s lecturee for graduate stu- 
dents on the organization and administration 
of public service companies have this year 
dealt more particularly with questions of 
value of plant, the theory of so-called intang- 
ible values, the relation of revenues to value 
of the plant, depreciation, and the like; and 
next year the lecturee will be directed more to 
the theory underlying methods of charging 
for service by public service companies, with 
particular reference to charges for electric 
light and power, but with collateral considera- 
tion of railroad and tramway charges and 
charges for gas and the service of other public 
utilities. Professor Wickenden will give a 
course of lectures on illumination, photom- 
etry and illuminating engineering which will 
become a part of the optional curriculum for 
undergraduate and graduate students. 

Mr. L. L. Hotodisok, assistant director of 
the Oklahoma Geological Survey, has sent to 
press a special state report on the asphalt, oil 
and gas deposits of Oklahoma. In part one 
is a general map which shows that portion of 
the state in which asphalt occurs and the 
region where it is likely to be found. It also 
contains a geological map of the asphalt bear- 
ing district, and one showing the exact loca- 
tion of nearly one hundred known deposits. 
Part two is devoted to oil and gas. After re- 
viewing the history of the industry and dis- 
cussing the various theories of origin and 
accumulation of petroleum and natural gas, 
Mr. Hutchison discusses the geology of the 
Oklahoma petroleum and natural gas fields 
and closes the work with a chapter devoted to 
the latest Oklahoma statistics and a review 
of past and present conditions in the field. 
This section of the report is illustrated by a 
general map showing the present developed 
areas, probable territory yet undeveloped, and 
those parts of the state where it seems pos- 
sible that oil and gas may be found and by a 
geological map of the oil fields and detailed 
maps, on a scale of one inch to the mile, 
which give the location of every well drilled 
in the various important fields prior to 1910. 


The Connecticut Agricultural College and 
the Willimantic State Normal School will 
hold their summer schools in the buildings of 
the State Agricultural College at Storrs, 
Conn.. July 6-July 28, 1910. The Agricul- 
tural College offers courses in bird and insect 
study, botany, dairy industry, animal hus- 
bandry, school gardening, fruit culture, flori- 
culture, landscape gardening, soils, farm 
CTopa, practical cooking, a special four-weeks’ 
course in practical poultry husbandry, and a 
courae in elementary agriculture with a 
model country school showing how agricul- 
ture may actually be taught in the achools. 
The Norma] School offers courses for teachers 
in arithmetic, civics, geography, history, lan- 
guage, methods in rural schools, penmanship, 
psychology and reading. 

Professor J. W. H. Trail, F.R.S., recently 
offered to the council of the Linnean Society 
a sum of money for the purpose of encourag- 
ing the study of protoplasm by means of an 
award to be made periodically, and, as we 
leam from Nature, a special medal bas been 
struck in bronze for presentation with the 
award, bearing on the obverse a portrait of 
Lintueus and on the reverse the words “ Trail 
Award ” and the name of the recipient in a 
wreath. It is proposed to make an award 
about once in every five years for original 
work bearing directly or indirectly upon the 
“physical basis of life,’’ and, in aooordance 
with the wishes of the donor, a wide interpre- 
tation will be given to the scope of the in- 
vestigations. The first recipient of the award 
will be Professor E. A. Minchin, professor of 
protozoology in the. University of London, 
whose reseBTches on sponges and protozoa 
have done so much to advance our knowledge 
of protoplasmic structures, and who is also 
the translator of Professor Biitsohli’s well- 
known work on protoplasm, 

UNirBRBlTY AKD BDVOATIOJIAl SBWB 

More than $2,000,000 has bean contributed 
to Washington University, St, Louis, for 
the medical department. The donora an 
Messrs. Wiliiam K. Bixby, Adolphua Buaoh, 
Edward Maliinkrodt and Robert 8. Brookings. 
Added to this are the resources of Barnes 
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FniTeitity, recently absorbed; the Uartha 
Panont Hospital and the original endowment 
fund of the university. New appointments 
have been announced as follows: Dr. George 
Dock, of Tulane University; Dr. John How- 
land, of the University and Bellevue Hospital 
Medical Oollege; Dr. Eugene L. Opie, of the 
Eookefeller Institute for Medical Kesearch, 
and Dr. Joseph Erlanger, of the University of 
Wisconsin. Construction of new buildings, 
to cost more than $1,000,000, will begin at 

Bt the will of Stanley 0. Thomas, recently 
probated, Tulane University received a legacy 
of $60,000, to be used for the erection of a 
building. 

Mr R. a. Booth will give the Willianiette 
University, of Salem, Ore., $100,000 as an 
endowment fund on the condition that the 
institution raises $800,000 more from other 

Aomto upon the suggestion of representa- 
tives of the Carnegie Foundation, plans are 
being completed to merge the medical school 
of Ohio Wesleyan University with that of 
Western Reserve University, both of which 
are located in Cleveland. The students and 
part of the faculty of the College of Physi- 
cians and Surgeons wdl by this consolidation 
be transferred to the Western Reserve Medical 
School, while Ohio Wesleyan University, of 
which the Oollege of Physicians and Surgeons 
now is a department, will sever all connections 
with the Cleveland school. 

At the annual business meeting of the 
board of regents of the University of Wiscon- 
sin Eric W. Miner, of the U. S. Weather 
Bureau station at .Madison, was made lecturer 
in meteorology; Profeeeor J. D. PhUlips, of 
the engineering drawing department, was 
made assistant dean of the college of engi- 
neering; Max Mason was promoted to be pro- 
fessor of mathematical phyeice from an asso- 
ciate professorship of mathematics. The 
following were promoted from assistant pro- 
fessor to aseocUte professor: E. B. Skinner, 
in mathematical physics; L. R. Ingereoll, in 
physios; E. T. McCollum, in agricultural 
obemistry, and J. Q. Moore, in horticnltnxe. 


Promotions from the instructor to assistant 
profetsor were made as follows : C. A. Fuller, 
in bacteriology; W. J. Mead, in geology; H. 

C. Wolff, in mathematics; W. H. Brown, in 
pathology; E. M. Terry, in physics; W. J. 
Meek, in physiology; W. E. Tottingham, in 
agricultural chemistry; £. J. Dolwiche and 
A. L. Stone, in agronomy ; G. H. Benkendorf, 
in dairy husbandry, and J. H. Price, in elec- 
trical engineering. 

At Columbia University Dr. Edward Kas- 
ner has been promoted to a professorship of 
mathematics, Dr. Russell-Burton Opita, to 
be asaoeiate professor of physiology end Dr. 
Raymond C. Osbume to be assistant professor 
of roology in Barnard College. 

Dr. R. DbC. Ward baa been promoted to a 
chair of climatology at Harvard University. 

Reoent additions to the faculty of the Uni- 
versity of North Dakota are George Alonio 
Abbott, Ph.D. (Massachusetts Institute of 
Technology), professor of chemistry, and 
Bartholomew J. Spence. Ph.D. (Princeton), 
assistant professor of physics. 

Mr. j. a. Smith has been elected to the 
Waynffete chair of moral and metapliysical 
philosophy in the University of Oxford, to fill 
the vacancy caused by the resignation of Pro- 
fessor T. Case. 

DiBcaasion Ayo coRREsponDEmK 

THE ONIVEHSITY Of MINNESOTA AND THE 
CAENEOIE FOrNDATION 

To THE Editor of Scibuice: The following 
report from the Minneapolis Journal of 
speeches made after a dinner of the Faculty 
Club of the University of Minnesota has been 
corrected by the speakers and is forwarded to 
SraENOE for publication. The resolutions re- 
ferred to have been prepared by the executive- 
committee and forwarded to the trustees of 
the foundation. X. 

UinvxiaiTT OF Minnesota, 

April £8, 1910 

Decided protest against the action of the 
trustees of the Carnegie Foundation in sub- 
stituting complete disability for the twenty- 



702 


SCIENCE 


■{N. S. Vol. XXXI. No. 801 


fire-year service period was made by the mem- 
bers of tbe i'aculty Club of the Uaiversity 
of Minnesota at its dinner last night. After 
a series of spirited talks tbe eaeoutive com- 
mittee was requested by formal motion to pre- 
pare resolutions expressing the sentiments of 
the club and to forward them to the trustees. 

Professor John J. Flather, head of the 
mechanical engineering department, who pre- 

sided at the dinner, opened the discussion with 
a brief but complete history of the establish- 

ment of the Carnegie Foundation for the 
Advancement of Teaching. 

Mr. Flather devoted much of his address to 

the clause which grants a pension to professors 

in accepted institutions who have had a service 

of twenty-five years. This rule has been so 
changed that it will only apply to those who 
are unable to continue their work through 
disability. 

Mr. Flather said on this point: “Surely, 
there is no justification for the statement that 
it was believed that the number of teachera 
who would avail themselves of retirement 
under the service provision would be confined 
almost exclusively to those physically im- 

“ Under the provisions of the foundation a 
teacher, after twenty-five years of service as a 
professor, was certainly entitled to retire with- 
out having hie motives questioned. The 
recent action of the board is an unjust reflec- 
tion upon every professor who has accepted 
the benefits of the foundation under tbe 
service requirements, and in consequence will 
be resented by every fair-minded person. 

“ If the Carnegie Foundation is to advance 
the cause of education in what better way can 
the funds be used than to retire certain teach- 
ers after long and meritorious service • If a 
man has lost interest or is worn out by the 
many demands upon his energies after a 

service of thirty to thirty-five years, why is it 

not wise to retire him after such service in- 
stead of waiting until he breaks down alto- 
gether, or until he reaches the age of 68 years. 
Most men will desire to teach until the age 
limit is reached. Why not, therefore, aUow 
the lesser number to retire if thereby the cause 
of education will be advanced! 


In order to ascertain why college teachers 
retire Dr. Pritchett sent letters to all teachers 
on the retired list. From those who had re- 
tired below the age of 6B, after twenty-five 
yean’ service m the grade of professor, forty- 
two letters were received. Of these twelve 
had retired on the ground of impaired health; 
ten retired on account of some college com- 
plication, the resignation of one half of the 
number havmg been requested. Of the re- 
maining twenty, five desired to engage in re- 
search or other professional labor, two took 
advantage for family reasons; two thought 
that younger colleagues ought to have the 
chance to occupy the position they held; five 
desired to engage in business; six desired 
recreation and relief from the recitation and 

The average length of service of all tbe men 
from accept^ institutions who have been re- 
tired to date is practically thirty-five years, 
and the average age at retirement 60 years. 

The rules amended by the board of trustees 
in accordance with the recommendations of 
its president,* provide a retiring allowance 
for a teacher on two distinct grounds: (1) to 
a teacher of specified service on reaching the 
age of 68; (2) to a professor after twenty-five 
years of servioe in ease of physical disability, 
or thirty years as professor and instruotor 
together. 

“Although these are the general rules gov- 
erning retirement, the trustees are neverthe- 
less willing to grant a retiring allowance after 
the years of servioe set forth in Rule 1 to the 
rare professor whose ability for research prom- 
ises a fruitful contribution to the advance- 
ment of knowledge if he were able to devote 
his entire time to study or research; and the 
trustees may also grant a retiring allowanoe 
after tie years of service set forth in Rule 1 

to the executive head of an institution who 

has displayed distinguished ability as a 

teacher and educational administrator. 

“There seems nothing incompatible with 

the dignity and right of a teacher in retiring 

for the reasons above assigned. The founda- 

tion is not a charity; the retiring allowanoe 
ia a part of the regular aosdemio oompenaation 
and if there is any merit in the servioe pen- 
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Bion it should not be dependent upon the dis- 
ability of a professor, nor contingent upon hia 
ability or willingness to become the head of 
an institution. 

"The action of the board in peremptorily 
abrogating one of the two specific objects of the 
foundation, is justly looked upon with great 
disfavor by a large body of men engaged in 
college teaching, nor can it be justified by the 
arguments advanced. The system has not 
been working a suflicient length of time to 
frame accurate conclusions or to draw infer- 
ences which would warrant such drastic meas- 

Professor Henry J. Fletcher, of the law 
school, in discussing the legal aspects of the 
situation, spoke as follows: 

“ The Carnegie Foundation is now organ- 
ized under an act of Congresa. It ia the 
trustee of an express trust. It holds a fund 
the income of which is to be distributed among 
beneficiaries. These beneficiaries were not 
named by the founder, but the 2fi man selected 
as trustees (who have now incorporated them- 
selves) were authorized to designate benefi- 
ciaries. They have done this, not by name, 
but by defining classes of persona. When 
trustees, in addition to their ordinary duties 
as trustees, are empowered to name the bene- 
ficiaries of a trust which they are to admin- 
ister, and they do name them, a named bene- 
ficiary becomes the owner of a definite en- 
forceable, equitable interest in the fund. This 
equitable interest, so fixed, is vested; it it 
property ; it can not be destroyed by a revoca- 
tion of the designation, either by the action of 
the truatee alone, or by the trustee and founder 
acting together, unless the right of revooation 
has been reserved. If acting under the au- 
thority of the deed of trust, the trustees, in- 
stead of naming beneficiaries, define a daaa, 
all of whose members are declared to be en- 
titled to participate in the fund aa benefi- 
ciaries, each individual member of the class 
hu exactly the same righta aa if he had been 
named. 

“Aa I understand the facte, the trustees of 
the Oamegie Foundation defined two claasea: 
jTint, those profeaaors in aooepted institutions 


who shoold have served 26 years — service 
already performed to count toward the period 
designated; second, those professors in ac- 
cepted institutions who should continue in the 
service until they reach the age of 65 years. 
If the principles outlined above are correctly 
stated, professors belonging to the first class 
who at the time of the announcement were 
engaged in the designated class of work in 
accepted institutions, and were therefore 
eligible to a pension on completing the re- 
quired period of service, have a vested prop- 
erty interest in the fund, subject to be de- 
feated only by their failure to remain in the 
class for the requisite length of time. For 
example, if a professor were designated by 
name, and informed that he was eligible to 
the service pension on condition that he con- 
tinue in service until he shall have taught 
25 years, his rights would thereby become 
vested. If, instead of being named, he were 
a nlbmber of the first class, the case would he 
the same. His righta could no more be de- 
stroyed without bis consent than the righta of 
the beneficiary under a life insurance policy 
can be cut ofi without his consent prior to the 
death of the life-insured. If the trustees have 
the power to annex new conditions to the 
receipt of a pension by members of the first 
class, they can cancel the designation of that 
class entirely; and if they can drop the first 
class, they can drop the second aa well; they 
can abandon the present plan and adopt a new 
one, with wholly different beneficiaries. 

“ The only theory under which the trustees 
con claim a legal right to change beneficiaries 
at pleasure ia, that the trust is a charity, or 
that the right to change has been expressly 
reserved, A charitable truat does not require, 
nor permit, definite beneficiaries. No indi- 
vidual can claim the enforcement of a charity 
in his behalf. But the truateee of the Car- 
negie Foundation have taken especial pains to 
make it certain that this is not a charitable 
truat. They have declared that the pensions 
to be paid are peymenta for servioes rendered, 
to which the reoipienta are to be entitled aa of 
right, and not aa a charity. If that ia true, 
any man who entered the dlata before the 
traiteea declared their intention to jneotioally 
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Bbolifih it. bds lights enforceable in a court 
of equity. Were it not for repeated dedara- 
tione of the trosteea to the contrary, I should 
be strongly disposed to think the trust char- 
itable. The courts would of course not be 
bound to adopt the view of its character now 
taken by the trustees, and the trustees may 
hereafter themselves think differently. Their 
recent change of attitude suggests that possi- 
bility. If unforeseen eaigencies should compel 
tliem to take the position that the trust is 
after all in the nature of alms, very likely the 
courts would sustain them. A recipient of 
charity takes what he can get, not by right, 
but by grace. 

I assume, then, that the trust is non- 
charitable It is true the trustees reserved 
the right to change their rules governing the 
details of administration; but obviously that 
has no reference to the abolition of a class 
already designated, so as to destroy vea^ 
interests. The articles of incorporatforf'em- 
power the trustees ‘from time to time ^ to 
modify the conditions and regulations under 
which the work shall be carried on,’ and, hf a 
two-thirds vote, to ‘ enlarge or vary tli^limr- 
poses ’ of the gift. This no doubt permits the 
door of entrance into either olase to be dosed 
at the discretion of the trustees; auch action 
operates prospectively; but it is seriously 
doubted that the trustees by this clause re- 
serve the power to cut off persons who are 
already in, and this includes all teachers and 
others of professorial rank who prior to the 
date of change in rule two were employed in 
accepted institutions.” 

Dean George F. James, of the College of 
Education, continued the discuBaion some- 
what as follows: 

‘‘All of us remember with what pleasure 
we heard of Mr. Carnegie’s gift for the ad- 
vancement of university teaeliing. The gen- 
eral plan seemed to bold large promise for the 
improvement of higher institutions through 
better provisions for the teaching force. 
When the trustees later announced their plans 
in detail, the establishment of a service pen- 
sion appeared from many points of view even 
more important than the accompanying ar- 


rangement of a retiring annuity at the age of 
siity-five. As the trustees went on with their 
work and issued one report after another, 
proving the gradual acceptance by our collegea 
and universities of a uniform standard of en- 
trance requirements and a minimum require- 
ment in equipment, productive funds, and 
other conditions of efficiency, we became each 
year more convinced of the broad usefulness 
of the foundation. 

“When the trustees suddenly disavowed 
one of the two main principles first adopted 
in respect to pensions, the announcement 
came as a distinct shock, not merely on ac- 
count of the direct and immediate conse- 
quences, but even more on account of the un- 
certainty which might attach itself to the 
whole scheme of the foundation owing to this 
radical change of policy. The trustees had 
themselves on many occasions implied that of 
the pension system inaugurated by the founda- 
tion, the two best characteristics were the 
implicit confidence which beneficiaries might 
put in the consistent execution of the plans 
adopted, and the sense of right rather than 
favor which would be associated with each 
annuity granted. The first characteristic is 
largely eliminated by the sacrifice by the 
foundation of one important principle without 
any convincing statement as to either the ad- 
visability or the necessity of the action. The 
second characteristic on which the trustees 
Save laid much stress can hardly be pre- 
served, and professors in accepted institu- 
tions can hardly look upon the pension aa a 
right rather than a charity, in view of 
the very serious atriotures made by the 
president in the last annual report on a 
maiority of the men who have so far retired 
on a service pension. The impersonal rela- 
tionship which the trustees so properly empha- 
sized as desirable between the foundation and 
the men retired under its provisions it thus 
veiy suddenly and vitally modified, with a re- 
sulting imminent danger that the attitude of 
university teachers the country over toward 
the foundation may no longer be as cordially 
sympathetic as hitherto. 

“ The problem of age and service pensions 
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under the foundation ia sufficient); large end 
veiglit; so that no extraneous question should 
be brought into tins discussion, but most of 
you must hare observed with considerable in- 

terest, if not apprehension, the view adopted 
by a sister state in respect to private benefac- 

tions and the resulting indirect private con- 
trol over public institutions. The plane of the 
Carnegie Foundation have commended them- 
selves to us all, and the mode of procedure 
under these plana has, up to the present, been 
susceptibie of no serious objection from the 
institutions which are cooperating or from the 
general public. Nevertheless, a very large ele- 
ment in public opinion is doubtful of the 
desirability of subjecting public education to 
any form of corporate influence which is not 
itself responsive to public opinion. Lest this 
feeling should grow so as to jeopardize the 

usefulness not only of tiiis but of many in- 

stances of private benefaction, the trustees of 
the Carnegie Foundation, in the judgment of 
many disinterested and sympathetic observ- 
ers, should be very much on their guard 
against any apparent transcendence of their 
real functions. In a resent report of the 
foundation a proof may be found of the deli- 
cate nature of the ground on which the foun- 
dation is treading in its official publications. 
Broad questions of educational administration 
must be to some extent raised and discussed 
in connection with the Immediate problems 
of the foundation itself, but that a decided 
attitude should be taken by its officers as re- 
gards a problem not vital to its purposes, as 
was done recently in the matter of federal 
appropriations to education, will seem to 
many an act of doubtful propriety, and likely 
to arouse criticism otherwise,, unnecessary, if 
not to bring about an attitude of real hostility 
on the part of the public toward the work of 
the foundation. 

“ In the situation which now presents itself, 
the trustees of the Carnegie Foundation will 
oertainly welcome an expression of opinion 
from all of the accepted institutions coogw- 
ating in its work, and therefore a motion is 
herewith made that the executive committee 
of this organisation, representing the differ- 


ent faculties of the University of Minnesota, 
be directed to submit to the executive com- 
mittee of the Carnegie Foundation for the 
Advancement of Teaching that the service 
pension as originally planned and put into 
effect was one of the most admirable features 
among the many projected by the foundation; 
that the limitation now imposed is a serious 
impairment of its scope and nullifies very 
largely the beneficent abject contemplated; 
that we sincerely regret the action of the 
trnsteee in their announcement of the prac- 
tical withdrawal of such pension ; that we de- 
plore the lack of confidence which lias resulted 
therefrom; and that iu our opinion the ser- 
vice pension should be restored in a form not 
essentially different from its original.” 

In conformity with the above mentioned 
the executive oouimittee will draw up a set of 
resolutions and forward the same to the trus- 
tees of the Carnegie Foundation at an early 

aClENTlFW BOOEH 
d’Embryologif Bumame Par F. Toun- 

uAftt. Second edition. Pp. 5S9, 848 figures. 

Paris, 1909. 

This work, like McMurrich’s The Develop- 
ment of the Human Body,” is a text-book for 
the student of medicine. The two books have 
the same general character, being brief, con- 
cise and accurate statements of the outlines of 
human embryology. They ara of almost the 
same size for, although the pages of the latter 
are somewhat larger, the smaller type of the 
former allows a greater compactness. 

Tourneux has dispensed entirely with a bib- 
liography; but has more than compensated for 
its absence by an historical treatment of the 
subject. Throughout the book he credits to 
each author, by putting his name and the date 
of the work in parentheses, his particular con- 
tribution to the subject. In this way the au- 
thor succeeds admirably in giving the student 
an insight into the history of embryologioal 
research and in preventing him from feeling 
that the book is an ultimate authority. 

The book begins with an introduction upon 
the hiatoiy of embryology which the author 
divides into three periods : morphological, bis- 
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tologieal and pliylogenetic. He belieres that 
tlie last period extends to the present time, but 
to the writer the interest in theories of verte- 
brate descent, and the belief that the “ law of 
von Baer ” can yield a fundamental conception 
of the history of animal forms, seem to have 

given place to the desire to understand the 

principles of growth and of inheritance. 

The first chapter, upon the germ-cells, ma- 
turation, fertilisation and segmentation, is of 
a general and comparative nature and includes 
an exposition of the theories of the significance 
of maturation and fertilisation, and of the 
problem of heredity. It does not contain, 
however, any reference to Mendel's work or to 
that of his aucceeeore. 

In order to have a consistent and continu- 
ous description of the early stages of develop- 
ment, Toumeux devotes a long chapter — 
slightly more than one sixth of the text proper 
—to a description of the history of the ovum 
of the rabbit up to the time of the establish- 
ment of the body-form. This account is very 
clear and convincing, and is particularly ^ 
ceptable because the author does not interrupt 
its continuity by making a patch-wdfk of 
fragments of the history of the ova of many 
vertebrates. 

The third chapter, which completes the first 
part of the book, contains brief accounts of 
many of the beet preserved early human 
embryos. 

The second part of the book is divided into 
thirteen chapters, which may be subdivided 
according to size into three groups ; those upon 
the digestive and urogenital systems are long, 
having 19 and H pages, respectively; those 
upon the nervous, locomotor and circulatory 
systems, and the fmtal envelopes are of mod- 
erate length, about 40 pages; and finally, those 
upon the respiratory system, suprarenal or- 
gans, the skin and upon the organs of taste; 
smell, sight and hearing are short The treat- 
ment of the digestive and urogenital systems 
seems disproportionately long, and the section 
upon the voluntary muscles, consisting of 
about thirty lines in the chapter on the loco- 
motor system, is ridiculously small. Other- 
wise the discussion of the several organs and 


organ systems is excellently proportioned. 
There is an index and an appendix upon the 
length of the period of incubation or of gesta- 
tion in several birds and mammals. 

The failure to adopt the Basle anatomical 
nomenclature, and even the occasional omis- 

sion, in an extensive series of synonyms, of 
the name used in this nomenclature, seem to 
the writer to be the great fault of the book. 

The figures, 248 in number, are well chosen 
and are excellently reproduced. The use of 
only a very few diagrams is commendable. 
The book deserves a thorough success. 

Leonuid W. WiLLUua 

Broad Linet in Sciince Teaching, By F. 

Hodsok. New York, Macmillan Co. 1910. 

8vo, pp. xxivi -I- 267. 11.25. 

This book consists of a series of essays by a 
number of writers, edited by Mr. F. Hodson, 
of the Bedales School at Fetersfield, England. 
The papers all deal with the teaching of sci- 
ence to boys and girls of secondary school 
age; and the editor’s object has been “to 
cover a wide field, to achieve, through variety 
of the contributor’s experience, a variety of 
presentation, and so to convince the reader of 
the many-sided human value of science in 
modem education.” 

The introduction is by Professor M. E, 
Sadler, wbo calls attention to the neceaaity 
for a more careful study of the methods of 
teaching science He says (p. xix) : 

Soiencs has secured u pUce in the ourrionla of 
the higher schools, a firm place and respeetlul 
recogniUoB; but soientiflo method and the spirit 
ol science have not yst Influenced the whole of 
the Intellectual life ol the schools, have not yet 
remolded the ways of teaching in other than what, 
In the narrower sense of the words, are called 
Bcientiflc subjects. 

Ha then reviews the essays that follow, and 
draws some general conclusions from the 
study of the entire collection. As distinct 
marks of successful teaching of science he 
mentions four as being most essential — an 
alert interest in things seen; patience and 
OTCtitnde in observing, verifying and record- 
ing them; a disposition to brood over new 
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facte before reaching a judgment aa to tbeir 
meaning and claeeifioation, and an habitual 
willingnesa to take great trouble in getting at 
the truth. 

The firet oeeay is by Professor J. H. Badlay 
on the Place of Science in the School Curric- 
ulum. He teste the value of science in edu- 
cation by “the kind of motive it appeals to 
and arouses, the kind of power it develops, 
and the kind of discipline it gives.” He 
shows that, tested by those criteria, science 
has an important place in the schools. 

The remaining essays in the book are aa 
follows: The Scope of Kature Study, Edward 
Thomas; The Teaching of Nature Study, 
Clotilde Von Wyss; Biology in Schools, Os- 
wald Latter; The Teaching of Hygiene, Alice 
Ravenhill; The Place of Hypotheses in Sci- 
ence Teaching, T. Percy Nunn; The Claims 
of " Sesearch ” Work and Examinations, 
Fred Hodson; School Uathematics in Rela- 
tion to School Science, T. James Oaratang: 
Coordination of Physics Teaching in School 
and College with Special Reference to Elec- 
tricity and Magnetism, Alfred W. Porter; 
Geography, J. H. N. Stephenson; Science in 
the Teaching of History, F. M. Powicke; 
Economic Science in Secondary Schools, 
Augustus Kahn; Domestic Science, Arthur 
Smithells; The Teaching of Chemistry in 
Technical Schools, Henry Garrett; How the 
School may help Agriculture, E. W. Bead; 
Engineering, An Associate of the Institution 
of Civil Engineers— Science Teaching and 
the Training of the Affections, Sidney Unwin; 
Science Teaching and a Child’s Philosophy, 
Cora B. Sanders; The Present Condition of 
Physics Teaching in the United States, C. R. 
Mann; School Science in Germany, the 
Editor; Some Practical Notes ,on the Plan- 
ning of Science laboratories, f. H. Russell. 

In the brief space of a review it is im- 
possible to give any definite idea of the con- 
tent and riohnoSB of these essays. They are 
all excellent and full of suggestion. Every 
one who is intereeted in the problems of aei- 
enoe teaching on broad lines should read and 
study this book at first hand. It is an im- 
portant contribution to one of the most prsu- 


ing of our school problems of the present day. 

C. R. Mahn 

Ths UmvExsiTT or Chicaoo 
Detign in Nature. By J. Bell PettiobeW, 

MT)., F.R.S., 3 vola. New York, Long- 
mans, Green & Co. 1908. 

Dr. J. Bell Pettigrew, professor of anatomy 
and medicine in the University of St. An- 
drews, was more especially known for his con- 
tributions to mammalian anatomy and dis- 
cussions on the physiology and mechanics of 
flight. He was not a skilled roologist, in the 
sense of being an expert student of any par- 
ticular group of animals; but he hsd a keen 
interest in nature and a wide, if somewhat 
shallow, knowledge of a great variety of sub- 
jects. Being firmly convinced that the order 
and beauty of the visible world boro eloquent 
testimony to the existence of an invisible but 
ever-present “ creator, designer and upholder,” 
he conceived the idea of preparing a work 
which should make this evident to every 
reader. The “argument for design” pre- 
sented nothing new, of course; but never be- 
fore had it been supported by such a wealth of 
illustrative facte, gleaned from the store- 
houses of modem science. Just as Darwin 
profited by the mass of data accumulated by 
those who knew nothing of evolution, now 
Pettigrew was to utilise the contributions of 
an unbelieving age, in support of the ancient 
doctrine of special creation. The work was 
finished, and partly printed, at the time of 
the author’s death in .January, 1908. It con- 
sists of three great quarto volumes, aggre- 
gating 1,416 pages, with innumerable illus- 
trations. The printing and binding are 
excellent, and at the beginning of each vol- 
ume is a portrait of the author. As is re- 
marked in the preface, “ it was necessary to 
deal with physics, chemistry, botany, aoology, 
anatomy, physiology, psychology and paleon- 
tology more or less in detail,” but most space 
is given to the author’s favorite subjects, ver- 
tebrate anatomy and animal locomotion. 
Those who have no sympathy with the main 
purpose of the work will find it a sort of 
glorified scientifio scrap-book, full of enter- 
taining and instructive matter. It does not 
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contain a closely reasoned philosophical argu- 
ment, but naively assumes that there oan be 
only one logical explanation of the facta pre- 
sented, and consequently the case becomea 
stronger in proportion to the data accumu- 
lated. This is of course the attitude of the 
modern evolutionist, only his explanation is 
not quite the same. The wonders of adapta- 
tion, the community of general structure in 
series of animals, the facts of paleontology, 
all are brought forward as evidence of intelli- 
gent design. If two pictures or statues show 
points of resemblance we do not say that 
they are derived one from the other, 
but we may suspect that they were created 
by the same hand. Just so Dr. Petti- 
grew, and having got thus far, the very 
difficulties in the way of the creation hypoth- 
esis appear to lend it support. For example, 
take any remarkable case of adaptation; the 
naturalist may show that a particular species 
is able to flourish at a particular time and 
place, because of a multitude of circum- 
stances, all of which are more or less essential 
to its prosperity. It would not be sufficient 
merely to create the animal, it must be ex- 
actly so, at exactly such a place, with all the 
other characters in the play doing their proper 
parts. Quite impossible! you say. On the 
contrary, it is such a marvelous thing that it 
proves the action not merely of intelligence, 
but of the highest conceivable kindl The 
trouble is, that it not only requires the highest 
conceivable intelligence, but a still higher and 
wholly inconceivable sort. It transcends 
physics and metaphysics, and lands us in the 
field of metapsychics. In other words, the 
“explanation” is no explanation at all, and 
serves merely to shelve the question of origin 
and sequence. The author, at the end of each 
discussion, turns around to his audience and 
asks, like the conjurer, who can explain the 
trick except in his way; but also like the con- 
jurer, be refrains from telling us precisely 
what that way is. There is no reason to sup- 
pose that this ardent supporter of “ creation ” 
had or pretended to have the least idea of the 
nature of the process. 

Although our criticism is adverse, we must 


confess to a certain sympathy with the author. 
Evolution is not a key to unlock every door 
of mystery. We who are ooncemed daily with 
the mechanics of life need to be reminded 
from time to time that there are more dimen- 
sions of reality than those in which we 
quarry. It is not for us to claim that we 
really understand, in any complete sense, how 
this world of ours came to be what it is. As 
scientific men, however, we are bound to re- 
ject mere dummy explanations of things, mere 
words which embody no rational thought; and 
by the same token, we must hold fast to those 
facts and theories which seem to be best veri- 
fied by experience. The theory of organic evo- 
lution, full of difficulties as it is, has some aub- 
stance, some genuine pragmatic ability ; that of 
creation, as held by Dr. Pettigrew, is but a 
shadow of a shadow. To our posterity five 
hundred years hence it will doubtless seem that 
we were groping in the dark; but let it be at 
least said of us, that we groped to the beat of 
our ability. T. D. A. Cookkrell 

Bullehn of ike American Museum of Natural 

History, VoL XXVI. 

This volume of contributions from the sci- 
entific staff of the American Museum oi Nat- 
ural History appears lees interesting than its 
predecessor, though it attains a generous size 
of 430 pages, and contains twenty-nine articles 
from the pens of seventeen contributora. The 
. articles of diacuaaional and narrative value 
arc fewer in number, and the volume is more 
confined to systematic studies. 

Perhaps, from the point of view of general 
utility and interest, Mr. A. Hermann’s dem- 
onstration of “Modem Laboratory Methods 
in Vertebrate Paleontology ” most quickly at- 
tracts attention. The article can not be im- 
pugned on the score of paucity of detail It 
makes indeed an excellent manual of direction 
for all museums of vertebrate fossils, and 
commands deference from the place its au- 
thor holds among preparators. It is also in a 
measure, and quite frankly, a history of 
progress. 

The papers on fossil vertebrates open with 
an article on the genus Ancodon by Dr. Mat- 
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thew. It announces the discorery of this pie- 
like genus in the Miocene of North America 
(hitherto confined to the Nooene and Oligo- 
cene), and, in an interesting paragraph, sums 
up the present views of the author as to its 
evolutionary history: 

On present evidence we must regard the genus 
as of Old World origin, probakly not African, 
possibly European, but, considering the relative 
advancement and geological position of the Euro- 

pean end African species, more probably of Asiatic 
origin. 

Dr. Matthew contributes (in collaboration 
with Harold J, Cook) another paper on “A 
Pliocene Fauna from Western Nebraska,” of 
which the remarkable features are thus sum- 
mariaed; the separation of fifty species allied 
to those of the Upper Miocene, but differing 
(1) in the presence of more advanced speciea 
or mutations, (2) Pleistocene or modem 
genera not hitherto reported from the Ter- 
tiary, (8) abundance of three-toed horses re- 
sembling the pleistocene Equw and Htppi- 
dion, (4) the remains of gigantic camels of 
the genus Pliauchenia. 

Professor Osborn furnishes a paper on 
“ New Carnivorous Mammals from the Fayum 
Oligocene of Egypt,” in continuation of his 
previous studies on this fauna. The new 
genus Meiattnopa is diagnosed from ” a nearly 
complete lower jaw from the upper beds.” 

Dr. L. Hussakof discuases further the vexed 
question of the systematic relationship of 
American Arthrodires, and deposes East- 
man's genus PreiitanicMhyi. Koy L. Moodie, 
of the University of Kansas, contributes a 
paper on "New or Little Known Forms of 
Carboniferous Amphibia in the American 
Museum Collections.” 

Nine articles of varying interest in mam- 
malogy are contributed by L. 8. Quaokenbusb, 
John T. Nichols, Dr. Allen, Roy C. Andrews 
and Dr. Elliot. The most extended of these ii 
an account by Dr. Quackenbush of the 
“ Alaskan Mammoth Expeditions in 1907 and 
1908.” A feature of Mr. Andrews’s paper ii 
the photographic reproductions of whales, 
“sounding,” the "slick,” inspiration, "lob- 
tailing,” tfaruhing, diving and spouting. 


Mr. Bentenmuller adds five articles, with 
plates, to his previous papers upon gall-in- 
sects. Professor Cockerell discusses the 
“Fossii Insects of Florissant, Colo.” , James A. 
G. Rehn contributes a long paper (31 text fig- 
ures) upon the “ Orthoptera of Sumatra”; 
Professor Wheeler is represented by an article 
upon the “ Ants of Formosa and the Philip- 
pines,” and Aaron L. Treadwell has a note 
upon an external parasite of eunicidian 
worms, taken in the Bahamas. 

Two remaining papers have considerahle 
value, one by Walter Granger, on tlie “ Faunal 
Horizons of the Washakie Formstiona of 
Southern Wyoming,” and some suggestive 
paragraphs by Dr. W. J. Sinclair on the 
“Washakie or Volcanic Ash Formation” 
The summary of the latter comprises a num- 
ber of informing statements which deserve 
entire transcription : 

The Bridger rocks are rhyolitic tuffs eontammg 
glassy lanidme while the Waibakic rocks are 
andesitic with soda-lime feldspar. From the ab- 
sence of agglomerates snd the fine-grained char- 
acter of much of the ash it seems probable that 
It waa transported mainly by the wind, and as 
the prevailing winds are at present from the 
west and had probably the same direction in 
Tertiary time, the centers of eruption should be 
located somewhere in the west or southwest. The 
absence of agglomerates does not favor the idea 
of local contemporaneous vents discharging rhyo- 
litic and andesitic ash respecliiely and the great 
thlcknesa and uniform petrographic character of 
each formation la oppoted to the conception of 
rapid variation in the chemical composition of 
the ash at a single center of eruption. Assuming 
contemporaneous deposition from two centers of 
eniption it seems probable, in view of the com- 
paratively abort distance separating the areas 
occupied by the two formations (about fifty 
miles) that some intermixture of the two type* 
of ash thonld be found, but the conspieuoua 
abeence of plagiodase feldspar from all the 
Bridger tuffs, and its presence in all those of the 
Washakie shows that thin has not occurred. The 
lithologic evideuoe, therefore, does not favor the 
idea of contemporaneity for any part of the 
Bridger or Wasbakie. 

Profeaaor Oabom in 1881 upon fauniatio 
ovidenee had indicated their probable aepara- 
*>»»• L, P. Qrataoxf 
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BOTASWJit SOTBS 
A VEET AKOIENT SEED 

What is oallsd “the most primitira seed 
that has yet come to light " ia described by 
Professor F. W. Oliver in the AnTiols of Bot- 
any (Jan., 1909) under the title “On Physoo- 
toma elegant, an Archaic Typo of Seed from 
the Palaeoaoic Rocks.” It was first disoovered 
in 187S by the late Profeasor Williamson in 
the Lower Ooal Measures of Lancashire, Eng- 
land, who gave it the name used above. In 
siie it is quite small, being from tip to tip 
only 5.6 to 6 millimeters tong. Its integument 
is ribbed, end at the level of the top of the 
nucleus the tan ribs become so many separate 
arms which project beyond the nucellus for a 
considerable distance. Many pollen cella were 
found, and these have been sectioned and 
studied to such good purpose that what ap- 
pear to be fossil spenns (spermatozoids) have 
been made out. These are flattened oval bod- 
ies occurring in pairs in each pollen cell. 
That we now calmly accept these results of 
Professor Oliver’s study of these ancient 
seeds shows what tremendous progress has 
been made in our knowledge of the general 
cycsd type of seed apparatus, and we even 
scarcely smile at the author’s somewhat naive 
statement that “no appendages or cilia have 
been detected in connection with these bod- 
ies ” («, e., the sperms) I The plants that bora 
these interesting seeds hare not yet been 
traced, but the author refers them provision- 
ally to the lygiuodendreae of the Pterido- 
spermeae (Oycadofilices), and they are with- 
out doubt among the earliest of seed-produc- 
ing plants. 

OYTDLOOIOAL PAPEB8 

We can do little more than to enumerate 
the titles of the cytological papers that lie be- 
fore us, beginning with “Tbs Stature and 
Chromosomes of Oenothera pipas" (Arehiv 
fuT Zellforschvns, Bd. 8, 1909) by E. B. 
Gates, reaching among others the conclusion 
that closely related species of plants may dif- 
fer in the number of chromosomes. — In a 
concisely written paper, “Cytological Studies 
on Oenothera” (Ann. Boi., Oct, 1909) Dr, 
B. M. Davis adds many details, by the critical 


study of tlie pollen development of Oenothera 
prandt/ioro.— bther mainly or wholly cyto- 
Iqgical papers by the same author are “ Polar 
Organization of Plant Cells,” “ Some Eeoent 
Researches on the Cilia-forming Organ of 
Plant Cells," “ Apogamy in the Ferns,” “ The 
Origin of Archegoniates,” “ The Permanence 
of Chromosomes in Plant Cella,” all of 
which appeared in the American Naturaliat 
daring the past year or two. — Edith Hyde con- 
tributes her mite to the cytological treasury 
in a paper on “ The Eeduction Division in the 
Anthers of Hyacinihns orientalii," in the 
Ohio Natwalist for June, 1009. — “The Em- 
bryo Sac of Habenaria” (Bot. Oat., Oct., 
1909) has been earefully studied by W. H. 
Brown, adding to our knowledge of the em- 
bryo sac and the early stages of the embryo. 
—Professor Schafiner contributes a valuable 
paper on “The Reduction Division in the 
Microsporocytos of Agave virginiea” (Bot. 
Oat., March, 1909) bringing out the succes- 
sive steps in the process.— Dr. A. A. Lawson’s 
paper on “ The Gametophytes and Embryo of 
Peeudolsuga dougUeii” (Ann. Bot., April, 
1909) leads him to the conclusion that “ this 
genua is not closely related to Ttuga,” and 
that “the view that the Abietineae are the 
most ancient group of the Coniferales is very 
much strengthened.”— A careful cytological 
study of the “ Microsporophylls of Gingko” 
(Bot. Oat., Jan., 1910) by Anna M. Starr 
shows that the microsporophylls are in stro- 
bili that develop acropetally, with suggestions 
that they may have come “from a peltate 
type like the microsporophylls of Taanu." 

8UMUEB LAEOEATOmES 

It is not too early for botanists to be plan- 
ning for their summer outing and study, and 
so a notice of the prospectuses of waterside 
and mountain laboratories at this time is not 
out of place. 

The Marine Biological Laboratory at 
Woods Hole, Mass., offers again oourses in 
Plant Structures and Responses, Morphology 
and Taxonomy of the Fungi (by Dr. Duggar), 
besides the usual facilities for research work. 
It opens June S9 and closet August 9. Dr. 
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'George T. Itoore, of the Missouri Botanical 
Gardens, St Louis, Mo., is in charge of this 
•work. 

The Biological Laboratory at Cold Spring 
Harbor, Long Island, announces courses from 
July 6 to August Id, in Oryptogamio Botany, 
and Ecology, as well as opportunities for in- 
restigation. Professor D. S. Joltnson, of the 
Johns Hopkins TTniyeraity, is in charge of the 
•botanical work. 

In the interior we hare it announced that 
the second session of the Lakeside Laboratory 
at Lake Okoboji, Iowa, will extend from June 
20 to August 16. Professor T. H. Macbride, 
Iowa City, Iowa, will be in general charge of 
the botanical work. Courses are offered in 
Mycology, the Biology of Aquatic Plants, the 
Nature of Plants, Histological Methods and 
Ecology, with opportunities for research 
■work. 

In the liocky Mountains there will be con- 
tinued from the middle of June to the end of 
July the University of Colorado Mountain 
Laboratory at Tolland, Colo., at an altitude of 
nearly nine thousand feet. Alpine problema 
will be given especial emphasis. The botan- 
ical work IS in charge of Professor Francis 
Eamaley, Boulder, Colo. 

PAPRaS ON aUIAE 

A VERY helpful paper entitled “Hints on 
■Gollecting and Growing Algae for Claes Pur- 
poses,” by Professor J. A. Nieuwland, ap- 
peared in the October (1909) Midland Nat- 
uralut, in which the author gives with 
considerable fulness his methods which he has 
found to be successful. Ho encourages us by 
saying that " as a matter of fact it is not es- 
pecially difficult to obtain or even to grow the 
lower plants, and most of them once gotten 
Ar6 easier to keep a loxig time than the 
phanerogams.” It will repay careful reading 
by every botanist who has before him the 
problem of obtaining and maintaining a sup- 
ply of fresh material of the algae. 

The same author in the same number of the 
journal mentioned ventures a new interpre- 
tation of the “ knee joints ” often observed in 
Maufftotia, namely, that these bendings am 


the first stages of the fragmentation of the 
filament, such fragmentation resulting in the 
formation of as many new filaments. 

Ernst Hayren’s paper on the “ Algae of the 
Bagion of Bjorueborg ” (in Proc. Hoc. Fauna 
el Flora Fennica) is interesting because of 
the ecological notea that he manages to intro- 
duce. He includes observations on Ohloro- 
phyceae, Cheraceae, Phaeophyceae and Ehodo- 

“The Life History of Oriffitheia bometi- 
ana " is worked out in a paper in the October 
(1909) Annals of Botany, by I. F. Lewis. It 
is more than a report upon the structures 
which be found in his studies, for be has 
made it contribute to the discussion of the 
nature of alternation of generations. The 
conclusion is reeched that in these algae 
“ there is an antithetic alternation of genera- 
tions, the gametophyte being represented by 
the sexual plants, the sporophyte by the 
sporogenous cells of the cystocarp.” Five 
double-page plates beautifully illustrate the 
paper. 

The unicellular fresh-water algae of the 
Dutch East Indies are described and figured 
in a recent paper by Dr. Ch. Bernard, and is- 
sued as Bulletin XXIV., of the Department 
of Agrioulture at Buitenaorg. Our first re- 
mark is upon the significant fact of its issu- 
ance by a department of agriculture. Evi- 
dently the Netherlandish agriculturists take 
a very liberal view as to the matter for their 
bulletins. The dosmlds and many Proto- 
cocoideae are taken up in the paper, which it 
accompanied by six good plates. 

Part 1. of “ The Marine Algae of Den- 
mark,” by L. E. Eosenvinge, haa appeared as 
one of the memoirs of the Royal Academy of 
Sciences and Letters of Denmark. This part 
includes the introduction of about fifty pages, 
and about a hundred pages of descriptive text 
of Bangisles and Nemalionalea. This text is 
wbB illustrated by text figures. Several maps 
and plates also accompany the present part 
The work as a whole promisee to be of great 
imjiortanoe, 

OHASiiit £. Bshit 
Tu Uitmaarrr or NnaiuaxA. 
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TBE WOSK OF TBS IIABINB BlOWOlOAL 

STATIOV OF TEE V. B. BUREAU OF 
FIBBERIBB, AT BEAUFORT, S. C., 
DURIEO TBE YEAR im 

A STEAK launch was available for a portion 
of the year for the use of the etation. 
Another launch, equipped with a 9 H.P. gas- 
oline engine, was available throughout the 
year, eacept for a brief period in the spring 

when it was detailed to the Edenton station. 

A large sailing-boat and a number of row- 
boats were also a part of the general equip- 
ment of the station. 

A new 30 H.P. boiler was metalled in the 
power-house. This furnished ample power 
for operating the electric-light plant and for 
supplying the station with running salt and 
fresh water. A mess was maintained from 
tbe latter part of June to the middle of Sep- 
tember by the investigators and aeeietante. 
Board cost each member of the mess £ve dol- 
lars per week. 

In connection with the eaperiments of Pro- 
fessor Binford an apparatus was installed for 
supplying the station with salt water at tem- 
peratures higher than that of tbe surround- 
ing water in the harbor. The apparatus, 
while not perfected, was practicable, and it is 
available for similar experimental work in 
the future. 

A large concrete pound, begun late in the 
previous year, was completed for carrying on 
experiments looking toward the culture of the 
diamond-back terrapin. The pound was so 
arranged as to give the terrapins free access 
to salt water, marshy land and sand. The 
experiments with the terrapins were begun too 
late in the season for securing as good results 
as would otherwise probably have been ob- 
tained. Eggs were laid, however, by tbe terra- 
pins and a number of the young were hatched. 
Experiments were begun with a view of rear- 
ing the young. At the end of the year the 
experiments were being carried along suc- 
cessfully. Professor W. P. Hay, of Washing- 
ton, D. C., had general supervision of the 

What is planned to be a comprehensive 
study of the molluscan life of tbe Beaufort 
region, including a study of its genera] rela- 


tion to the Transatlantic province, was begun 
with work on the lamellibranchs. Consider- 
able dredging was done as well as other col- 
lecting from more accessible places. Tbe 
material will be supplemented by collections 

made from the dredging done by the Fnh 

Bawk off-shore near Beaufort in 1907. 

A detailed study of the breeding habits of 
the common clam, Venui mercenaria, wae be- 
gun. Work during the summers of previous 
years, principally by Dr. H. E. Endera, showed 
that the sexual elements were abundant dur- 
ing the summer season, but that the eggs 
could be fertilized only sparingly in the lab- 
oratory. Examinations made at intervals of 
about nine days each, beginning the early 
part of November, showed that eggs and ac- 
tive sperm were present both during Novem- 
ber and December. Dr. Enders reached the 
conclusion that the breeding season of Fanua 
mereenana extends through several mouths, 
during which a small quantity of eggs is dis- 
charged at short intervals under natural con- 
ditions; and it may be that tbe spawning 
period extends throughout the year. The tem- 
perature, however, may prevent the develop- 
ment of eggs during the colder portions of the 

The laboratory collection of fishes was in- 
creased by a gift of a number of specimens 
from Mr. Russell J. Coles, of Danville, Va. 
These specimens were collected from Cape 
, Lookout in 1809 Tbe collection included two 
specimens of Numne brasiliemit (Olfers), a 
species which, it is believed, has not hereto- 
fore been recorded from anywhere along our 
coast north of Florida. 

The facilities of the station were utilized 
by a number of investigators, each working 
on problems related more or less closely to 
tbe work of the bureau. They have kindly 
furnished abstracts of their work, which are 
herewith included. They were : 

Dr. H. V. Wilson, professor of zoology, 
University of North Carolina, Chapel HiU, 
N, C. Dr. Wilson studied the structure, be- 
havior and regeneration of the epidermal 
layer in some monaxonid sponges (Nlplofello 
end Beniero). The epidermis in these forma 
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TBS found to consist not of separate cells. It 
is a s^cytial nucleated sheet of protoplasm 
without cell boundaries. The epidermis is 
regenerated over a cut surface in about 
twenty-four hours. The union of the mesen- 
chyme ceils to form it was followed Some 
new facts as to the way in which pores close 
were made out. 

Dr. G. H. Parker, professor of loology in 
Harvard University, Cambridge, Mass. Dr. 
Parker investigated the reactions of the shore 
sponge, Slyhtella. No physiological evidence 
of nervous tissue was found, though the 
sponge reacted to changes m the environment 
by opening and closing its oscula end pores, 
and by moving its body as a whole. These 
movements were produced by tissue resem- 
bling a primitive kind of smooth muscle. 
They were apparently caused by the direct 
stimulation of the contractile tissue. Tbs 
conclusion was reached that in phylogeny 
muscular tissue had preceded nervous tissue 
in time of origin. 

Dr. E. P. Lyon, professor of physiology, 8t 
Louis University School of Medicine, St. 
Louis, Mo. Dr. Lyon worked on the fallowing 
problems; (1) The catalase of echinoderm 
eggs before and after fertilization. An ap- 
parent large increase of catalase is found 
after fertilization. The results of this in- 
vestigation were published in the Arntrican 
Journal of Phyiiology for December, 1909. 
(S) The comparative autolysis of eggs before 
and after fertilization. The chemical work 
on this problem has been continued sinoe 
leaving Beaufort and the results are nearly 
ready for publication. 

Dr. E, W. Gudger, professor of biology in 
the State Normal College, Greensboro, N. C. 
Dr. Gudger was chiefly occupied in continu- 
ing his investigations of several years’ stand- 
ing on oral gMtation in the gafl topsail 
catfish, Ftlichthy folio, and in collecting ma- 
terial for the study of its embryology. He 
was successful in pushing back its life history 
by several days and lacks only the segmenta- 
tion and invagination stages of having a 
complete series of egga and embryos. 

He also began a study of the viviparous 


top minnow, Qambuoia afinio, and collected 
various unusual and interesting fishes the 
data concerning which have been embodied in 
a paper now in press. 

Dr. Alvin S. Wheeler, associate professor at 
the University of North Carolina, Chapel 
Hill, N. C. The composition of the sea water 
at five points near the laboratory was accu- 
rately determined. The results agreed closely 
with each other but showed certain differences 
from deep-sea waters and shore waters in 
other parts of the world. 

Dr. I. F. Lewis, professor of biology, Ean- 
dolph-Macon College, Ashland. Vs., completed 
bis study of the flora of Shackleford and 
Bogue banks, and his report has been sub- 
mitted to the commissioner of fisheries 

After a brief discussion of the geology, 
soils, physiography and climate of tlie region, 
the plant formations are considered The 
vegetation is treated under the following 
heads: I., sand strand vegetation— (1) tree- 
less (open), (2) trees and shrubs (closed) ; II . 
marsh vegetation — (1) salt marsh, (2) creek 
marsh, (3) dune marsh, (4) tidal fiat 

Under these heads each plant association is 
deacribed, and the characteristic species 
noted. Following this discussion of what may 
be termed the units of vegetation, a general 
account of the vegetation of the banks is 
given, in order to present as clear a picture 
as possible of the conditions obtaining on the 
banks at the present time. 

The present plant covering was found to he 
in procees of destruction by certain physio- 
graphic agencies. Measurements showing the 
rapidity of action of these agencies are given, 
and methods suggested for the conservation 
of the vegetation. In this connection the 
soil-building and sand-binding plants of the 
region are described and their value indi- 
cated for reclamation work. 

The geographical distribution of the plants 
occurring on the banks is discussed, and com- 
parisons instituted with other points on our 
South Atlantic coast and with the littoral 
flora of Alabama. The littoral floras of 
North and South Oarolina and Alabama are 
found to be typically austro-riparian in char- 
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Bcter, though many of the planta common on 
the mainland are absent from the wind-swept 
sandy reefs. 

The report closes with a classified list of 
the 266 species of ferns and flowering plants 
collected. Of these, 11 are hew to the flora of 
North Carolina. 

Dr. W. D. Hoyt, Bruce Fellow, Johns Hop- 
kins University, Baltimore, Md., continued 
the study of the marine algte, begun in previ- 
ous summers. This region, unlike most of the 
southern coast, is found to have a fairly rich 
algal 'flora, one hundred and nineteen species 
being recorded up to the present time. The 
location of Beaufort, intermediate between 
the northern and southern regions, makes this 
flora of special interest, since many forms 
reach their northern limit here, while others 
have this for their southern boundary. The 
presence of a submerged coral reef of! the 
coast gives a supply of subtropical forms on 
the beach. 

The study that is being made includes the 
conditions of growth, the distribution of the 
alga, and the factors controlling this distribu- 
tion. Collections were made throughout the 
winter (1908-06) and kept for study, thus giv- 
ing a view of the alges throughout the entire 
year. The work was extended to the coast 
south of Beaufort, visits being made to nearly 
every accessible point between this place and 
Tybee, Giv. Notes were obtained which will 
furnish interesting comparisons of the distri- 
bution and conditions of growth with those of 
Beaufort. The final report will soon be sub- 
mitted. 

Mr. Eaymond Binford, professor of biology 
in Guilford College, Guilford College, N. 0., 
worked on the life history of the stone crab, 
Menippe mercemria. A large number of 
crabs were kept under observation in tanks 
in the laboratory and in floats at the wharf. 
From these the spawning habits were ob- 
served and the development up to the third 
larval stage was worked out. The period 
from spawning to hatching covers eleven to 
thirteen days, from hatching to the third 
larval stage about four we^s. At this time 
they have not yet reached the megalops 


stage. The strength of the claw muscle was 
tested and the molting habits observed. Crabs 
were collected varying in sire from 4.S mm. to 
132 mm. across the carapace. A study of the 
frequency of molting and the increase of size 
at each molt indicates that they reach the 
egg-laying size, 66 mm. across the carapace, 
within a year from the time of hatching. 
About a thousand of these stone crabs were 
caught in and about Beaufort Harbor during 
the summer. There is a ready sale for them 
at 65 cents per dozen. 

Eggs from other species of crabs were 
hatched in the laboratory, viz., the mud crab, 
the oyster crab, a crab found in the Atrina 
(Pinna) shell, one taken from the Chafop- 
tenu tube and the blue crab, Callinrctet ropt- 
dua. GoUinecles was followed through six 
molts beginning with the megalops stage. It 
made those molts within a period of thirty- 
aevon days and reached a size thirteen milli- 
meters across the carapace. Some eiperi- 
menta in hatching and rearing the young were 
undertaken. It is proposed to continue work 
along this line diinng the coming summer. 

Mr. B. H. Grave, Johns Hopkins Univer- 
sity, Baltimore, Md., spent two months at the 
laboratory studying the anatomy of AMm 
(Pinm) ripida Dillwyn. The greater part of 
the time was spent in injecting and dissect- 
ing the vascular system. Experiments were 
carrieil on to ascertain the rate and method 
of the growth of shell and an attempt was 
made to determine whether the calcium salts, 
used in shell growth, are taken directly from 
the sea water or from the blood of the mol- 
lusk. The results of this work will soon be 
reedy for publication. 

Mr. W. H. Kibler, of the department of 
science of the Durham High School, Durham, 
N. C., was engaged in a general study of the 
fauna of Beaufort and a study of the embry- 
ology of Arbacio, Toxopneuttet and Twriiop- 
III. In studying the fauna observations were 
made upon about forty common forms, and in 
addition a dozen or more species of Adies 
were coUected and identifled. The eggs of 
Arbacia and Toxopneuitii were artifloially 
fertilized. The development was normal and 
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reiehed the itage of the fnlly developed 
pluteuB, liter etanee of young eohinoderma 
were obtained in towg. The egge of Tur- 
ritoptit developed through the planula etage. 
Eggs of Chcstopienu and TKalauema were 
artificially fertilized. 

Mr. George W. Comer, 3d, medical etudent 
at the Johna Hopkina tJnivereity, Baltimore, 
Md., epeut the montha of July and Auguat 
collecting and studying the invertebrates. 

Hehhv D. Aller, 
Dineior 

SPECIAL articles 

preuminabt sote on the life or OliCUt 

LAZE OHIOAOO 

ExOAVATiONe made for the new sanitary 
canal, which will extend from Willmette to 
the North Branch of the Chicago Biver at 
Bowmanville, have disclosed a series of beds 
filled with organic remains which reveal very 
fully the characteristic faunas of the several 
stages of glacial Lake Chicago. The cut at 
the Bowmanville end of the canal is a mile 
long; the depth is about twenty-five feet, 
fifteen of which are in boulder clay (glacial 
till) undisturbed by water action. The upper 
ten feet ere composed of alternate layers of 
sand, clay, peaty material and shell beds. 
These strata quite fully portray the biologic 
history of the lake. 

The area through which the canal is cut 
lies behind (west of) the Bose Hill bar and 
the strata eiihlbited in section were succes- 
sively the bed or floor of Lake Chicago. These 
strata may be described as follows: Above the 
till there is a bed of sand from two to twelve 
inches in thickness, This doubtless repre- 
sents the Glenwood stage and, as would be 
expected, no life is present. Above the sand 
is a bed ten to eighteen inches thick, com- 
posed of clay mixed with peaty matter, logs 
of wood and leaves of trees (oak and spruce). 
Molluscan shells of the genera PlamrUt, 
Pkyta, Lt/mnpta, Ancylus, Bpharium, Piiid- 
ivm and imnicola abotmd. The presence of 
this extensive deposit, which can be traced the 
entire length of the canal, beneath deposits 
unquestionably of Calumet time, strongly sup- 


ports, if indeed it does not prove, the early 
contention made by Dr. Andrews of a post- 
Olenwood low-water stage. The species of 
molluaka are mostly those found in swamps 
or along the edges of shallow bays or lakes. 

Above the clay is a deposit of sand and 
gravel, two to nineteen inches in thickness, on 
the surface of which is one of the thickest 
beds of naiades the writer has ever seen. 
There are upwards of a dozen species, in- 
cluding Vnio gihhoaui, U. crassidena, Quad- 
rula undulaia, Q. mhiginoaa, Q. trigom, Q. 
vemcoaa and Q. puatuloaa. With these are 
associated Campelcma, Spharium and Qonio- 
haaia. The shells are species which frequent 
large streams of more or lees rapidly flowing 
water, as the Dlinois and Mississippi rivers, 
which fact, together with the unassorted char- 
acter of the sand and gravel, shows that there 
was a rapid flow of water from the lake to the 
DesplaiDes outlet behind the Bose Hill bar. 
This deposit is believed to represent the Oalu- 
met stage. The presence of Unto craaaidena 
is of gPeat interest, as this species is not now 
found north of La Salle County in Illinois. 

Above the Naiad deposits there are alternate 
beds of clay and sand, with occasional pockets 
of shells, the aggregate thickness being about 
thirty-two inches. The presence of peaty 
matter and wood afford evidence of a second 
low-water stage. In one of these deposits the 
humerus of a small bird was found as well as 
several fish spines. 

Above this deposit there is a bed of mol- 
luscan shells forming a compact mass from 
one and one half to five inches in thickness 
These are of swamp or bay species of the 
genera Lymnaa, Planorhia, Phpao, Valvata, 
CampsZona, Amnicola, Spharium, Piaidium, 
etc. Naiades are uniformly absent. This 
deposit was formed during the early portion 
of the Toleston stage, when the area behind 
the Bose Hill bar formed a reed-bordered bay. 
Above the shell bed is a deposit of clay seven 
to twelve inches in thickness, and above this, 
a typical peat deposit three and one half to 
eight inches in thickness. This deposit was 
fonned in a small lake or pond, as it is of 
small extent. The region at this time was of 
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1 BWampy nature and contained numeroua 
(tununer-dry ponda, Bimilar to those found in 
the Skokie Harsh area. Above the peat de- 
posit the Burface soil ia about two feet in 
thicknesB. 

It has been stated by Qoldthwait' and othera* 
that there are no certain traces of life in the 
lake during the Glenwood and Calumet stages. 
It may be true that life was not abundant 
during the early part of the Olenwood stage, 
but the evidence afforded by the deposits dis- 
cussed above conclusively prove that life was 
abundant during late Olenwood time, very 
abundant during Calumet time and has con- 
tinued to be so to the present time, for the 
Chicago Biver as well as the smaller streams 
and summer-dry ponds in this area now teem 
with molluscan life. 

The presence of a apeciea of spruce (Picea 
euanstoni) as well as an oak (Quereua mar- 
eeyana) has led to the belief that a climate 
similar to that of Alaska prevailed during the 
early part of the period (Olenwood) during 
which Lake Chicago was forming. The pres- 
ence of Unit erattident, CBsentially a southern 
speciet, in the Calumet depoeit, indicates, ap- 
parently, a period of higher temperature dur- 
ing this later time. That this species had a 
much more northern distribution during early 
postglacial time is evidenced by its presence 
in a depoeit at Green Bay, Wisconsin.* 

The northern records of craatideni may be 
tabulated as follows: 



Wiioonsia, between Prairie du CMen 

and De Soto* 80 miles. 

Minnesota, not reoorded. 

Iowa, lamsing* 80 miles. 

Michigan, not recorded. 

lilinois, Utica, La Salle Co.* 820 milsa. 

Ohio, Scioto Kiver' 200 miles. 

Indiana, Tippecanoe River* 230 miles. 


• Bull. 111. Geol. Surv., No. 7, p. 83, 1008. 
'Alden, “Oeol. Atlas ol U. G.,” Chicago Folio, 
No 81, p. 11, 1902. 

■Wagner, SauHlua, XVIII., pp. 97-100, 1908. 
This specimen has been personally examined. 


The moat northern eatenaion of this species 
at the present time ia in the Mississippi Biver, 
where it has been collected as far north as 
Prairie du Chien and probably lives as far 
north aa De Soto. In Illinoio and Indiana 
the northern range is 190 miles farther south. 
Oratsidani is essentially a southern apeciea, 
abundant in the southeastern part of the 
United States where its center of distribution 
ia in the neighborhood of Tennessee. Its 
northern extension indicates a more genial 
climate than that which now prevails in the 
northern states. The route of migration to 
Green Bay is difiScult to predict with cer- 
tainty. The Lake Chicago fauna undoubt- 
edly migrated up the Missiasippi-Ulmois- 
Desplaines Rivers. It is interesting to note 
that the species associated with erasaidens are 
typical of a temperate climate and arc, for the 
most part, living in this region at the present 

It ia very important that records of craaai- 
derta, both fossil and recent, be secured in 
Wisconsin, Michigan and northern IllinoiB, 
Indiana and Ohio. It is possible that the bed 
of glacial Lake Maumee would reveal strata 
similar to those observed in Lake Chieago, 
and as eraaaidtna is found in the Wabash 
Rivet, it may have migrated into Lake 
Maumee. 

Studies on this subject are not now far 
enough advanced to warrant generalizations. 
A report illustrated by photographs and strati- 
graphical sections, and with tables of the spe- 
cies, together with their geographic distribu- 
tion, past and present, is in preparation. The 
writer woq}d solicit authentic northern records 
of eraaaidtna for the purpose of establishing 
the present geographic distribution of this 
species. It would also be of great value if 
crossHfens could be discovered in post^aoial 
deposits in Wisconsin and Michigan, as well 
as in northern Ohio and Indiana. Full credit 
•Museum record. 

•Balosr, Bull. 111. State Lab. N. H., VII.. n. 77. 
1909. 

'Sterkl, l>roc. Ohio Acad. 8oi., IV., p. 892, 1907. 
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vill be given in the final report for an; aaaiat- 
ance of this character, ahonld auch he aub- 
mitted to the writer. 

fsANK C. Bakes, 
CnioAoo Aoadimt or Sciinceb 


COLLEIOTBIOItUM FALCATHM IN THE DHITED 

Dukino tlve past two yeara, while studying 
the diseases of sugar-cane, careful search has 
been made for those which are troublesome in 
other countries but which are not known to 
occur in the United States. Buring the past 
year one of these has been found in Louisiana, 
and from material received from another state, 
this may be more widely distributed than was 
at first thought. This disease is one which is 
caused by the fungus Colletoinchum faleaium 
Went. This has been reported previously in 
nearly every sugar raising country in the 
world, in some places doing a large amount of 
damage. According to Butler' this fungus 
sometimes causes an immense loss in Bengal. 
Several common names have been applied to 
this disease, but the one in most common use 
in English-speaking countries is the red-rot 

The first specimen of this disease was found 
on a plantation in Orleans parish, Louisians, 
in September, 1909. One cane was found 
which had a lesion about two centimeters in 
diameter which was covered with the fruiting 
pustules of this fungus. No other diseased 
stalk was found in the field. I was not will- 
ing to make a positive identification at the 
time because the causative fungus is very 
similar to CoUetoirichum lineoUf Cda., which 
occurs very abundantly on Johnson Grass in 
this region, and it was barely possible that 
this latter fungus had gained an entrance 
into a wound in the cane. But since other 
material has been received there seems little 
doubt but what this was the true red-rot 
fungus. . ' 

' Bntler, E. J., " Fungus Diseases of the Sngr<^ 
oane in Bengal,” Memoirs Dept, Ayr. in // 
Botanical Series, Vol. I., No, 3, Pusa, 190^’' 


During the fall and winter of 1909 and 
1910, a planter in Georgia, Mr. W. B. Eod- 
denbery, of Cairo, who has had considerable 
trouble with a disease in his cane wrote to the 

sugar station at New Orleans and also sent 

specimens. This material was resent to me 
and I have since made a careful study of the 
trouble. There is no doubt hut that it is 
the red-rot disease in a very serious form. He 

estimates that one third of the cane which he 

wished to use for planting was diseased. 

As this disease is generally confined to the 
inside of the stalk, an examination of the ex- 

ternal part usually shows but very little of the 
trouble. Unless the cane is severely affected 
the disease would ordinarily bo overlooked, 
unless it was examined very carefully or un- 
less the stalks were split. However, when the 
cane is severely affected, the rind covering the 
nodes, and even strips on the internodes, be- 
come dark brown in color, and the eyes are 
usually dead. If the stalks ore split, the 
nodal region will be found to bo badly de- 
cayed, with strips of red and brown extending 
out into the iutemodes. One of the distin- 
guishing characters of tho disease is the pres- 
ence of light-colored spots surrounded by red 
or brown tissue. These were fairly abundant 
in the Georgia material. These have not been 
satisfactorily explained but it appeare as if 
tb^ are points where the fungus is present, 
it generally not being present in the red and 
brown anrrounding tissue. 

The fungus was found fruiting in acme 
large intemodal lesions on some soft top 
joints of one stalk, on the brownish colored 
nodes of two stalks, and also fruited on a 
aplit stalk that was kept moist. In the latter 
case, the fruiting poatules developed directly 
from the diseased center of the node. A 
mioToscopical examination of the diseased 
tissue of the cane showed the presence of the 
tn>>eal mycelium and many of the so-called 
“ appresaoria ” in the host cells. 

' ' fungus is very similar, if not identical 
a morphologiciil standpoint, to ColU(o- 
wnilk.^ jfnsoZo Oda., mentioned above. The 
' ^ haa also been studM and inoeu- 
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lation experimenta hare been tried on eogar 
cane but without auccees. The fnngua would 
grow, and also fruit to eome extent, at tiie 
point of inoculation, but would not apread 
into the healthy tissue. 

0. W. Edokhtok 

LoDieiAxa Aoiioultcbal 
Expebimxxt Statiox 

BOOIBTIEB AND ACADEMIES 


West Viiginia and certain California fields are 
giren. In siibolast I. (1) are placed most of the 
fields related to anticlines and ejmclines in the 
Appalachian province, the Caddo field of Louisi- 
ana, the Coalings and Los Angeles flelde of Cali- 
fornia and the Burma and other well-known fields 
in other countries The majority of the oil and 
gas pools of southeastern Ohio belong in division 
I (c), or in I. (<f) which is an exaggerated form 
of I. (c). The best example known of subclass 
1. (e) IS stated to be the extensive field on the 
Cincinnati atttielme in Ohio and Indiana. Class 



structures (Salines). (III.) Sealed faults. ) The preaent antranca to the cave, which it in 
(IV.) Oil and gas sealed in by asphaltic deposits ^the billa bordering the east banka of Oroen River, 
(V.) Contact of sedimentary and eryatgJ’ 'fi doubtleaa the original exit of Boho River, 

rooks. (VI.) Joint atacka. /f. * Da-igh thie atream has found lower outlets from 

As examples of subclass I. (a), the-' HHft to time and U now about IM feet below this 

the Eureka-Voloano-Burning Springs/ Wrltofa on the cave have considered this 
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TBB AMERICAN ASSOCIATION FOR TBE 
ADVANCEMENT OF SCIENCE 
TBB WORK OF TBB BIOBER EDUCATION 
ASSOCIATION ‘ 

The Higher Education Aasociation was 
formed in May, 1909, under a charter 
which will be referred to later. It was not 
formed to increase college endowment or 
teaching facilities, bnt rather to bring 
about, if possible, changes in the methods 
and results of the various departments of 
the college, to organize and conduct a cam- 
paign to obtain better educational results 
from the splendid equipment of men, ma- 
terial and money with which the Ameridan 
people have endowed the American col- 
leges. 

To understand the association’s pur- 
poses it is necessary to know its point of 
view. In what I shall say at this time I 
shall speak almost exclusively of the col- 
lege as an institution and not of the teach- 
ing force as individuals; of the official col- 
lege and its lack of methods, or its false 
and archaic methods; of ita catalogue or 
diploma values as distinguished from its 
educational values; of the cast-iron armor 
of formalism with which the institution as 
such benumbs or kills the life-giving edu- 
cational efforts of the teaching force. 
However harshly I may speak of the insti- 
tutional methods and ideals, I have the 
greatest possible sympathy with the men 
and women who are fettered by these meth- 
ods, and who are often condenmedi to make 
bricks without straw. 

To make myself clear I must point out 
as briefly as possible how and why the 

^Reaid before Section L, Boston, December, 1909. 
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American colleges have changed their 
official emphasis from training for char- 
acter and citizenship to training for class- 
room work and marks, and examinations 
to test class-room acquirements and for 
grade promotion. 

Until about a century ago every college 
was conducted as a boarding-school home,' 
with moral, religious and mental growth 
as a matter of far more serious concern 
that class-room work or diploma values, 
and without any catalogues. 

A ail months’ probationary period for 
freshmen prevailed at Yale till 1848, but 
officially applied to moral ccnduet and 
not to dais-room marking. The Tale laws 
provided that, 

T)u lenlcr Tutor ahull keep u mutriculution 

book, in which ahull be registered the names ol 

all students, who by their regular behavior, and 
attention to oollegiate dutiee, for six months at 

least alter their admission, shall exhibit evidence 

satisfactory to the Faculty of their unblemiehed 

moral character. And if any candidate shall fail 
of exhibiting such evidence, within a reasonable 
time, he shall be allowed to attend on the exer- 
cises ol the College no longer, Bach candidate 
shall bo particularly required to exhibit proof 
that he is not guilty of using profane language. 
All those who are Students on probation, as well 
as the regular members who have been matricu 
Uted, eUall be subject to the laws, penalties and 
discipline of the College. No candidate’s name 
shall be registered, until he shall have sobeeribed 
the following engagement; 

I, A. B., on condition of being admitted ae a 
Student of Yale-College, promioe, on my Faith 
and Honor, to obeerve all the Lawe and Regula- 
tions of this College; particularly, that I will 
faithfully avoid using profane lan^ge, gaming, 
and all indecent, disorderly behavior, and dis- 
respectful conduct to the Faculty of the same, 
as witness my hand, 

A study of Tale’s printed laws from 
1765 to 1906 enables us to trace certain 
fundamental changes in the college and its 
ideals. Seventy per cent, of the laws of 
1774 related to the regulation of the stu- 


dent’s personal and college life as diatin- 
gniahed from class-room work or the func- 
tions of the college or its departments. 
Two chapters were entitled, respectively, 
“Of a pious and religious life” and “Of 
a regular moral behavior.” The entire 
examination is treated m fourteen lines, 
as follows: 

No Percon may expect to bo admitted into thia 
College, unleae, upon an Examination by tha 
Preaident and Tutors, be shall be found able 
extempore to read accurately, construe and pane 
Tully, Vitgil, and the Greek Testament, and iball 
be able to write true I,atin in Pioee, and hath 
learnt the Rules of Prosody and vulgar Arith- 
metic, and eball bring luitable Testimony of a 
blameleee Life and Conversation. 

Ahont the twentieth ol July (on a Day ap- 
pointed by the President) the Senlor-Sophietere 
ehall appear in the Chapel, to be examined by the 
President, Fellows, Tutors, or any other Gentle- 
men of liberal Education, touching their Knowl- 
edge and Proflciency in the learned Languagve, 
the liberal ArU and Sdenoet, and other Qualill- 

catione requisite for receiving a Baohelor’s Degree. 

There was uothing about marks or the 
marking system. This relative unim- 
portance of class-room work, examinations 
and the marking system gradually changed 
until in the printed laws of 1906 we find 
the proportion more than reversed, and 
only ten lines, or 95 words, devoted to 
conduct as such, while over 13 pages, or 
about 450 lines, relate to the marking sys- 
tem, class-room work and grade examina- 
tions. The laws of 1774 were not supple- 
mented by any catalogue. The present- 
day laws are a mere supplement to an 
800-page catalogue. I call attention to 
this entire change of official emphasis 
merely to direct yonr thoughts to the 
genesis and results of a ri^t-about move- 
ment univereal in the colleges which, if 
studied earnestly and impartially, may 
show us the source of some of our present 
troubles and the way out. 

The life of the bread-winning eitiaen to 
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lived upon three distinct planes: the stat- 
ntory or governmental plane, wherein the 
written law defines, commands or forbids 
certain rights, duties and acta; the con- 
tract or community plane, wherein con- 
tracts, more or less formal, govern his re- 
lations with his fellows in the community 
and in his profession or business; and 
lastly, the home plane, wherein the parent 
or other head teaches and enforces his pre- 
cepts and his commands under quite a dif- 
ferent law than that of the governmental 
or community planes. 

Turning to the governmental plane, we 
find that the statute recognizes and pun- 
ishes legal crimes and misdemeanors but 
not moral or social vices. It takes no cog- 
nizance of even the blackest lie unless it 
assumes the form of legal perjury or of 
criminal slander or libel. It does not reach 
private betting or gambling, or many other 
forma of social vices, any more than it 
does selfishness, sloth, inattention to buai- 
ness, breach of contracts, overreaching. 
Sabbath breaking and thousands of other 
things which we speak of as moral or social 
shortcomings. These belong to the com- 
munity or home planes. 

The statute can not make a man honest 
or moral or religious any more than it can 
make him fat or lean, or say what he ahall 
eat or drink, or how he shall train bis 
children or treat his wife. The statute, 
like all forms of governmental control, is 
artificial and inherently weak, and covew 
only the relation of the individual to the 
government or to those who hbve joined 
with him in giving up certain natural 
rights that they may have the protection of 
a common government. Prom its very 
nature, the statutory plane is the weakest 
and lowest in our lives, unknown in strictly 
patriarchal times and a necessity only as 
communities form and grow and inter- 
mingle. The statute has little to do with 


moral character. If the veriest saint 
breaks the statute he is guilty of a crime 
or misdeameanor, and if the worat villain 
keeps within the written law, or is not 
proved guilty, he is accounted innocent. 
By careful observance of the written law a 
man does not become a model citizen. On 
the contrary, he may be dishonest, dishon- 
orable or shiftless in bis professional or 
business career, or be profligate in hia 
home, or be selfish, cross-grained and un- 
lovely in every way. In fact, it is the 
latter kind of men who are most likely to 
observe the letter of the statute. 

When there was no adequate prepara- 
tory school system below the college, it was 
the last room of the boy’s education. Now 
with a complete public school system below 
it, the college has become the first room of 
the young man’s training for citizenship 
and should be so regarded. As befits the 
threshold of its students’ citizenship, the 
college to-day has its clearly defined statu- 
tory or governmental, its community and 
its home planes; but it takes official cogni- 
zance only of the statutory plane in arriv- 
ing at diploma values, and, officially and 
as an institution, neglects and apparently 
despises the community and home planes 
and the important educational effects for 
which they stand in the life of the future 
citizea As we shall see, the American col- 
leges long since and needlessly abandoned 
any close organic connection with the 
home and eommunity planes of the college 
life and concentrated their official notice 
upon class-room work. 

The college might have continued to use 
officially a clean and stimulating home life 
to aid in class-room work and in the devel- 
opment of citizens who should have high 
ideals of their duties in the college home 
and afterwards as husbands and parents 
in their own homes. But the institution 
allowed its pendulum, to swing from an 
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over-emphasis of the college home to a 
substantial abdication of all home func- 
tions, and to an even greater over-empha- 
sis of class-room work and grade examina- 
tions. First the state universities, which 
now contain more than one half of all 
students, decided to build no dormitories. 
Then new private colleges, like Cornell, 
were founded with no provisions for dormi- 
tories or any other institutional connection 
with the home plane. Finally, the older 
colleges, like Amherst, which had been 
strongest in their early religions and home 
life, gave up building new dormitories and 
even needlessly tore down some old ones. 
The reason for this is evident. The new 
college, the new spirit of learning, espe- 
cially the new-born elective system, re- 
quired constantly more money for new 
buildings and a larger faculty. Hence it 
was argued that the American college 
might well abandon all exercise of its home 
functions, and concentrate upon the cur- 
riculum. The unwisdom of thus abandon- 
ing instead of remodeling the home plane 
has long been apparent. 

The words of the Psalmist have been 
changed in the college scriptures to read, 
“When my alma mater forsakes me, then 
the students and alumni will take me up.” 
After the colleges had abandoned the home, 
but only thereafter, the students revamped 
the college secret society, and called it a 
fraternity, and with the aid of the alumni 
set it to building college homes. To-day 
these homes house more students than the 
college barracks, but together the homes 
and the barracks do not shelter one quarter 
of all the students. But the college as such 
has lost all organic control of the home 
plane and its formative and educational 
powers; and in determining diploma 
values, relies more and more upon the 
artificial and educationally ineffective col- 
lege statute and ordinance and marking 


system and examinations for promotion 
only, and officially not at all upon those 
moral qualities which are learned only in 
the home If a well-fitted student fails or 
falls behind in his course, it is probably 
because of shortcomings upon the home 
plane, which the college meets by a little 
greater activity upon the statutory plane, 
by harsher marking and stricter examina- 
tions, rather than by a reformation upon 
the home plane wliere the real trouble ex- 
ists. 

Turning briefly to the college community 
life, we find the same kind of error upon 
the part of this nourishing mother. About 
forty years ago, and after the college had 
abandoned its home functions, there began 
a steady growth upon the college com- 
munity plane, which until then had not 
existed By the college community life I 
mean that part of the general student life, 
outside of the curriculum, which affects 
the student body as a whole; the twenty- 
seven or more well-defined college activities 
in which there are intercollegiate records, 
or in which, as in dramatics or the musical 
clubs or college journalism, there are pre- 
sumed to be gathered the best talent which 
the college holds. The educational value 
of the college community plane is very 
great, and with many individuals even 
greater than that of the class-room. Emer- 
son said in his essay on culture— please 
notice that it' was in his essay on culture— 
‘‘Yon send your child to the schoolmaster, 
hut ’tis the sehool-hoys who educate him” ; 
and he continues a little later, ‘‘One of the 
benefits of a college education is to show 
the boy its little avail.” A large part of 
the college education and training is gotten 
on the community plane. It teaches a man 
how to handle himself and his fellow-man 
and how to apply what he knows. This is 
the only plane where there are well-under- 
stood and universal intercollegiate record* 
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aad standards ; and where anything but the 
best work is rebuked for alma mater’s sake 
and in her name by a man’s friends. It 
has no official marking system and no ex- 
aminations, but gives judgment upon the 
spot by one’s peers, who demand t^t each 
college champion shall put forth his utmost 
powers. Often this is the only plane in 
which an individual throughout four years 
has the very best teaching, and the very 
best coaching, and the very best practise 
which can be afforded, along a single line 
which is not mentioned in the college 
catalogue, but in which the college unoffi- 
cially makes him a past master and expert. 

Yet the college as such, from the first, 
could see no diploma values and hence no 
official values whatsoever upon the com- 
munity plane, apparently because it was 
not class-room work, Directly and indi- 
rectly the colleges have gained millions of 
dollars and thousands of students because 
of the successful conduct by graduates and 
undergraduates of the various college 
activities, but officially, in their diplomas 
and their catalogues, the colleges do not 
admit the existence of these activities. A 
successful hero of the football field may 
attract to the college more new students 
than any three professors, but the time and 
strength thus spent for alma mater do 
not help him under the marking system or 
upon examinations. A strong editor of a 
college periodical or the leader in the cast 
of a Shakespearean play may do wonders 
morally or educationally for the college, 
but usually he gets no official 'or diploma 
credit— even in hia English courses. The 
college organization meets any evUs in the 
community plane, not upon that plane, not 
by a philosophical method, but by a greater 
emphasis upon the marking system and 
promotion examinations which belong to 
the statutory plane. Here again the col- 
lege activities oan say, “If my alma mater 


forsakes me, then the students and alumni 
will take me up.’’ 

We see, therefore, that when a new order 
arose on the college community and home 
planes, the institution did not put itself at 
the bead of thia new educational movement, 
but officially ignored its existence and 
enacted new standards of marks and pro- 
motion examinations and courses to meet 
evils which lay upon another plane. Col- 
lege evils and vices are chiefly upon the 
home and community planes, and can bo 
effectually solved only by remedies acting 
within these planes— by public aentunent 
within the student body and among the 
alumni raising the ideals of the co mmu nity 
life, and by the leaders in and the owners 
of the home acting upon the individual 
members of each home. 

The changes which can be wrought in 
college upon the individual undergraduate 
are either physical, mental or moral, which 
latter term includes religious. These 
changes may be wrought— largely outside 
of the statutory plane— by the influence 
and personal character or teaching of any 
one of scores of instructors ; by the college 
community life in any one of the twenty- 
seven or more college activities; by the 
general tone and stimulus of the student 
life; or by the social, moral or religious 
uplift or downpull of scores of college 
homes, each differing as do ordinary homes 
and each varying widely from year to year. 
Thus each little college cosmos presents an 
almost infinite number of combinations 
working upon and through the three planes 
of each student’s life, which may well 
account for the totally different results of 
the college course in educational but not 
naoesssrily diploma values upon the indi- 
vidual. Yet the college as an institution 
puts all its official values upon class-room 
work and promotion examinations and an 
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inadequate and misleading marking sys- 
tem, and officially stops there. 

Furthermore, this over-emphasis of its 
statutory plane is as harmful to the in- 
structor as to the student. The freshman 
or his parent takes up an 800-page cata- 
logue and finds therein the names of hun- 
dreds of instructors and courses which all 
look alike to him ; for any course under any 
instructor stands officially for one point 
towards a 60 per cent, diploma. Officially 
the college does not recognize, nor in any 
way provide the means for recognizing, 
unusual power or successful work by any 
instructor. The college is like a great 
library without a catalogue. There is no 
official guide to the personalities and 
powers of the various instructors, and no 
means of determining these or their educa- 
tional values upon individuals. There is 
merely student tradition that Professor X 
is great. Professor Y dull as blazes and 
Professor Z an easy mark. Officially and 
in its catalogue and diploma, or m any 
other way in which the public can judge, 
the college is absolutely institutional and 
does not regard the personality of student 
or instructor. 

There is in business what is known as 
the standardizing of efficiency, which means 
the ascertaining and fixing of a constantly 
improving high standard of efficiency and 
the bringing up of all parts of the business 
thereto. It is thus a progressive move- 
ment. But It is administrative in its 
nature. This administrative nature does 
not vary, although its applications may be 
as wide as various kinds of businesses and 
industries. The men who specialize in this 
work often style themselves industrial engi- 
neers. 

It is at this point that the Higher Ednea- 
tion Association believes that it can assist 
the colleges by bringing in the student* and 
alumni. It believes that the colleges need 


standardizing of efficiency and that this 
must come in large part through radical 
changes in the college administration. The 
present so-called administrative system is 
about as inadequate as it could well be, as 
shown by the pass to which, according to 
recent inaugurals, it has brought so-called 
college education. The general lines along 
which the Higher Education Association 
conceives that there should and can be 
standardizing of college efficiency, and in 
which it can help the individual student 
and instructor, and put more official value 
on personal worth and growth and less on 
marks and diploma values, is indicated by 
the following extracts from its charter i 

Tlie puriHism for wlucU said corporation is to 


(o) To improio higher education throiigiiout 
the United States, and in particular tlie internal 
and external conditions of the American college, 
by furnishing an agency and funds whereby a 
careful study can be made and improvements can 
be brought about in the institutions of higher 
learning, in the following ways, among others • 

(I I In the financial department a fuller and 
(dearer treasurer'a annual account! an improved 
and more complete ayatem of bookkeeping; and 
through the development of an internal coet 


accounting aystem-in addition to the present 
method of merely accounting for the cash pro- 
cecds of trust and other funda-a more econom- 
. leal and intelligent administering of the resoureca, 
funds and aetivilles of the colleges. 

(Z) In the department of instriudion; the im- 
provement of the pedagogical training of those 
proposing to leach in colleges; the conservation 
of the health and other interests of the instruc- 
tional forces; the increase of their compensation; 
the provision of pensions; the safe-guarding and 
foetering of the interests of tutors, preceptors, 
neslstanta and other grades of junior or associate 


ing forces, collectively or individualif 

(3) In the department of the student life: the 
betterment of the college community life and of 
the college home life, whether in the fraternity 
home, the college dormitory or the local boarding 
«> »« possible, of the 

individual training of the students, mentally, 
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community, Imainen or profeuion, and their 
homes; the toumling of chairs for the study of 
citinmshipi the reorganisation and faldllmcnt of 
the duties and responsibilitlee which the colleges 
themselves owe to the state as the oapstones of a 
system of compulsory public-school instruction 
which haa educated, at the public espense, most 
of the students who enter the colleges; and the 
restoration of the clear conceptions which the 
earlier institutions had of their direct and high 
obligations to the state as its public servants, to 
which had been intrusted public and private funds 

(0) And generally to furnish means to deter- 
mine and ft* the true present position of the 
college in our educational systems to minimise 
the danger of injury to the colleges because of 
the push of the preparatory schools from below, 
and of the drain Of the professional and graduate 
schools from above; and to inaugurate and foster 
an active forward movement in the development 
of the colleges and their curricula. 

(1) To print and publish a magasine or maga- 


the company, to the same ettent as natural per- 
sons might or could do, and in any part of the 
world, as principals, agenta, contractors, trustees 
or otherwise. 

But any proeress along such extensive 
and radical lines must fail if we are con- 
fined to the nse of the present false and 
limited standards of measuring internal 
values within the college. An A, B, C, D 
marking system and examinations for grade 
promotion furnish no real units for valuing 
the educational effect upon the individual 
of the moral, religious, physical and intel- 
lectual influences of the college home 
plane ; or of the twenty-seven activities and 
the general atmosphere of the college com- 
munity plane ; or even of the real or rela- 
tive mental, moral or physical value to any 
particular future citizen and the common- 
wealth which he should serve, of scores of 
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courses which have a very distinct diploma 
value in the catalogue and upon the atatu- 
tory plane of the college. We can never 
expect real standardizing of efSciency until 
some body of men skilled in such matters 
and experts in college affairs devise new 
units of internal valuation applicable in the 
most intricate affairs of the different planes 
of the college ; or until these are all made 
to work together for good by an adequate 
administrative department. And as a cor- 
ollary to this, it follows that if the present 
college administrative system, so called, has 
utterly failed in handling the compara- 
tively simple problems of the statutory 
plane, much more will it be unable to 
handle satisfactorily the further complica- 
tions which must arise when the college 
takes ofBcial cognizance of the home and 
community life. 

To the educator and instructor this seems 
chimerical and impossible of accomplish- 
uent. On the other hand, to the business 
man it seems impossible that our institu- 
tions of higher learning should expect to 
get adequate educational results, mental, 
moral, religious and physical, out of their 
$600,000,000 of capital, and $75,000,000 of 
annual income, working through 30,000 
instructors upon 300,000 individual stu- 
dents, when there is no concerted study 
looking toward a standardizing of effi- 
ciency, and no units by which to value 
their work except the A, B, C, D marking 
system and the examinations for promo- 
tion, which at best can apply only upon 
one plane of the college economy. 

The Higher Education Association be- 
lieves that in a fragmentary and discon- 
nected way the material for the standard- 
izing of the efficiency of the college already 
exists and that the men who can assume 
the charge of the new form of administra- 
tion can be selected from college ranks. 
One of the first tasks of the association will 


be to collect and collate the material al- 
ready existing available for use in stand- 
ardizing college efficiency, or for formula- 
ting and defining new units of internal 
educational and not merely statutory valu- 
ations. At the same time it would put tags 
upon the men who have already partly 
solved these problems that they may be 
available in applying the new methods. 

The Higher Education Association be- 
lieves that a large proportion of the prob- 
lems which are troubling the colleges are 
not educational in their nature, but are 
strictly administrative questions which 
have arisen and have been solved under 
like conditions in other human activities. 
If so, these problems can be most quickly 
and smoothly solved through the coopera- 
tion of the alumni who have successfully 
solved and are daily coping with similar 
problems in their own business or profes- 
sional life, and who are now trustees of 
colleges or eligible for such positions. My 
time will not allow me to give further par- 
ticulars of how the Higher Education 
Association proposes to bring the alumni 
into line to help solve the extra-pedagogioal 
problems of the college. It believes that 
these problems can be solved outside of the 
colleges themselves; that this work must be 
done through an organization of the best 
and best-known bankers, manufacturers, 
business and professional men, among our 
alumni, with its 9wn corps of skilled edu- 
cators and administrative and other ex- 
perts; that a new form of standardizing of 
coUege efficiency which shall take account 
of the educational values of the personal 
equation of teachers and taught must be 
devised, and that a new kind of industrial 
engineers for college affairs must be trained 
and offered to the colleges. 

ClAHBNCE P. BiRDSETB 

1 Libistt St., 

Niw Yoaa Citt 
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BPEClAUZiTlOy BAS DONE FOX 
PBYSW8 TEACBING' 

In his presidential address before the 
British Association last summer Sir J. J. 
Thomson, speaking of overspecialisation at 
Cambridge University, said: 

rremature specialization injures the stodeat by 

It reUrds the propTcss ol science by tending to 
isolate one science from another The boundaiieo 
between the sciences are arhitrary, and tend to 
disappear as science progresses The principles 
of one science often find most striking and aug- 
gestive illustrations in the phenomena of another. 

It is time to inquire whether early 
specialization among undergraduates in 
American colleges is unfitting them both 
for research and for teaching. The theory 
still prevails in college that it is good to 
know more than one thing, otherwise there 
would be no minors, but minors, according 
to our closely differentiated scheme, are 
little else than divisions of the major sub- 
ject. The result appears to be that we are 
producing graduates whose outlook is too 
limited to enable them to eaxry on a piece 
of original researeh. They become re- 
search assistants with little prospect of 
ever being very successful at independent 
work. 

L. H. Baekeland in SciswcE, Vol. 25, p. 
645, says: 

1 chalknge you to name any truly great man 
who WM merely a irpeoialjBt. . . , One sided pur- 
euita are apt to make us very iiarrow*aimded. . . . 
OverspeclaUced icienoe is apt to degenerate into 
a mere h(d)by where all conception of true pith 
portions and harmony are lost. 

The evil of early specializafion is par- 
ticularly apparent when we consider the 
cause of education— especially that within 
the college walls. Not only has the regime 
signally failed to qualify young men for 
teaching, but there has grown up along 
with it a diatsste for and even a di8req[)ect 

' Bead before aeotioss B and L, Boston, Cwem- 
bor 31, 1909. 


for teaching. There are about 150,000 
undergraduate students who annually con- 
tract with the colleges of the land for in- 
struction, but no one seems to want to 
teach them. The colleges announce a full 
Staff of instructors— the title still remains 
—but it is difficult to find a college in- 
structor, educated within the last ten 
or fifteen years, who makes it his chief in- 
terest to teach or who likes to acknowledge 
that it is his chief business. When asked 
uhat he is doing he tries to thmk of 
some little piece of research, however in- 
significant, and he shows impatience and 
evident embarrassment if obliged to say 
that he is engaged chiefly in teaching. 

President Hadley of Tale, speaking at 
Johns Hopkins University, February 22, 
1909, on “The Banger of Overspecializa- 
tion,” said: 

It fa not enough to diieover truth, we must 
make it known among the eitizcna of thia aelf- 
governing commonwealth. The eollcge la ccaaing 
to have the influence which it ought to have upon 
the world. 

From the New York Times, December 
20,1909: 

Brcaident Lowell, of Harvard, haa expreaaed 
hiraaelf aa heartily in favor of bringing the 
college courae nearer to the practical coneema of 
the community “A unireraity,” he aaye, “to 
be of any great value, muat grow out of the 
community in which it lives and muat be in 
abaolute touch with the community, doing all the 
good it can and doing what the eommunity needa. 
Any Inatitution which ia noi in tbiolutely oloat 
touch with the commuuity about it ia doomed to 
wither and die." 

New York state, which ia typical, has 
about 800 high schools and probably there 
are not a dozen teachers outside of New 
York City who are employed in these 
high schools to teach physios alone. Still, 
when a young man goes to college with the 
intention of fitting himself to teach in one 
of those high schools he is compelled to 
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chnnae a major subject, and if it be phys- 
its, for example, lii.s adviser will steer him 
tlirouffh a course so highly specialized in 
physics and so devoid of other things that 
he IS quite unfit to teach anything, and 
especially a general beginners’ coni'sc 
Among the courses in physics which he 
takes none will have reference to the ex- 
periences of 1 1 fe, hut each will be a distinct 
attempt to prepare for the next technical 
course beyond. Even if his duty was to 
teach physics alone he would not know 
enough about ehemistry and other allied 
sciences to teach physics properly. But 
what does the college course do for the 750 
high schools of New York state in which 
one person has to teach all the sciences! 
Or what does it do for the 570 high schools 
which have only three teachers, or less, 
apiece, and in which some one has to 
teach more than all the sciences? No one, 
however, can visit many of these schools 
without reaching the conclusion that some 
of them have excellent physics teaching. 
In some eases the credit for this is due to 
the state normal schools, and in some 
schools the physics teaching appears to be 
good because they are not trying to fit for 
college 

One can not read the papers of to-day 
without feeling that the community is on 
the point of making great changes in its 
educational institutions. It appears to 
want undergraduate students to take gen- 
eral course-s in several sciences. It wants 
these courses to be far more gienerol 
than any courses now are. It will doubt- 
less insist that these courses shall be given 
by men who can teach, and who are willing 
to devote their best efforts to it. A genera- 
tion or so ago the greatest men in aU. the 
colleges were great teachers. With the es- 
tablishment of universities and the en- 
couragement of research came the deca- 
dence of teaching. It is to be hoped that 


both research and teaching will he fostered 
in the future If, however, things go on as 
at present it seems probable that the re- 
vival of teaching wdl be brought about by 
separating the research function from that 
of teaching 

Our pre.senl .scheme of science teaching 
was founded upon educational theories 
which are not now entertained. We 
thought that hy drill we could develop cer- 
tain faeiiHies which would functionize in 
other fields when called upon to do so. 
Wliatever faculties the college teacher 
thought his pupils ought to have, these he 
made it the duty of the high-school teacher 
to produce. We, thought high-school 
pupils might be trained m observation, in 
aeeuraey, ole. We thought they might be 
equipped with a catalogue of fundamental 
principles and laws, the use of which 
might appear when they got to college. 
We thought it possible to teach one single 
seicnee (lioroityidj/, and we said much 
alwut teaching pupils to bo seientific by 
concentration upon one thing and we 
spoke slightingly of the general courses. 
It now seems probable that a man trained 
to conservatism in one field is no less 
likely to be a wild-cat in some other field. 
.It has been pointed out that in matters of 
education, and particularly in the matter 
of prescribing work for the high schools, 
the college physiciste have been strangely 
unscientific; dealing with snap judgments 
when reliable data were not at hand; pre- 
scribing out of ignorance where a council 
of doctors would have been baffled. Who 
knows that the high school pupil baa 
reached the time of life when he can be 
trained in exact science without doing him 
violenoet The community wants its young 
people infonned about the interpretations 
which may be put upon the phenomena 
and experiences of daily life. The attempt 
to make pupils scientific before their time 
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may prevent their ever becoming scientific. 
Intolerance of those who have the gift of 
imagination may lead one to try to sup- 
press a Davy or a Maiwell. 

Public, dissatisfaction with the teaching 
of to-day is expressed by many. Let me 
quote 0 few. 

L B. Avery, of California: 

ceptiona anil the most practical in its applicatinna 
of all the seienoce. The proposition to leave any 
portion of tliofie ivhc take a compkie high sehooi 
course with no knowledge of it i« in iteelf a com* 
plete acknowledgment of the edueational inade- 
quacy of the present methods 

L, H. Bailey, of Cornell : 

Distinguiah between the teaching function and 
the research function. We are teachere. It ia 
our busineee to open the minds of the young to 
the facts of science. . . . Nature study Is a new 
mode of teaching, not a new euhjeet. It it Jitst 
as applicable to the college as to the common 
school. . . . We should be intcrected more in the 
rtudent than in the science. 

T. M. Ballict, of New York University, 
in School Review, Vol. 16, p. 217, has an 
exceedingly good article, but too long to 
quote, on “The [evil] Influence of Present 
Methods of Graduate Instruction on the 
Teaching in Secondary Schools.” 

W. S. Pranklm, of Lehigh : 

My experience is, meet emphatically, that a 
student may measure a thing and know nothing 
at all about it and I believe that the preeent 
high school courses in elementary physice in 
which quantitative laboratory work is so strongly 
emphasised, are altogether bad ... I oslieve that 
physical sciences ahoold be taught in the ivo- 

ondary schools with reference primarily to their 

practical appllcatlont. ... I can not endure a 
so-called knowledge of elementary aclenoe which 

does not relate to some actual physical condition 

at thing, . . . Either you must create an actual 
world of the unusual phenomena of nature Iry 
purchasing an elaborate and expensive equipment 
of scientific apparatus, or you must make use of 
the boy’s overlay world of actual candtUons 
and thingi. 


David Starr Jordan, of Leland Stanford 
University : 

For colleges to specify certain classes of sub- 
jects regardless of the real interest of the sec- 
ondary schools and their pupils is a species of 
laipcrtinenoe which only tradition justifies, . . . 
In general, the high-school graduate who has a 
training worth while in the conduct of life is also 
well-fitted to enter college for further training. 
'The average American boy quits the high school 
in disgust because he ran not interpret its work 
in terms of life. 

S. V. Keilerman; 

Only by teaching honestly what the world 
iifcda, and can use, may the schooU accomplish 
their lofty aims. 

No one has stated the dissatisfaction 
with present practises more justly than 
Principal W. D. Lewis in the Outlook, De- 
cember 11, 1909, in an article entitled 
‘‘College Domination of High Schools,” 
from which I make an extract or two. 

The high school is failing in its mission because 
Its methods and scope of instruction are deter- 
mined by college entience examinations made by 
.speoialiats whose point of view is not the welfare 
of the student, but the (supposed) requirements 
for advanced etudy of certain subjects . . . Our 
present college-dictated bigh-school course is ill 
adapted to tbo real needs of the [leoplo in that it 
places the emphasis on the wrong subjects, and 
practically eliminates those that would be of the 
greatest practical value in the lives of the vast 
majority of pupils whose only opportunity for 
higher education la in the public high school. 
No less destructive of the welfare of the masses 
is the limitation in method of treatment of the 
snbjecbr taught. . . . College teachers have written 
the courief, trained the teachers, set the exam- 
inations and execrated the results. 

John P. Woodhull 

TEACHIB8 COLhEOE, 

Counmu. UmvKnarrT 


FOVB IlfSTRVIIESTB OF COXFUSION /N 

TEACBim par SICS' 

Thb college entrance requirements in 
phyncs have been such, at least up to the 
time of the recent modifications, that it has 
' Read before Section L, Boston, 1909. 
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been practically impossible to meet them in 
any satisfactory manner in schools in 
which, as is the case, for instance, in the 
free high schools of Wisconsin, the subject 
is almost universally a required one. 
Even the new requirements are still so 
largely quantitative in their spirit that 
there is great room for doubt as to the ad- 
visability of attempting to prepare for col- 
lege unless the doubtful practise, so com- 
monly being adopted, of making the 
college preparatory an elective course is to 
prevail. This would mean that if pupils 
arc to be given to any adequate extent the 
wider view of life and its relations, with a 
permanent interest in the natural phe- 
nomena about them, separate classes mnat 
be formed whose work will not count as a 
preparation for study in a higher school. 

The results up to this time of the at- 
tempts to give to all students a general 
course which would meet the two puiposes 
have been far from satisfactory from the 
standpoint of either life or the college. 
Neither interest nor ability has, as a rule, 
been developed. Even in schools having 
special preparatory classes the subject is 
elected by comparatively few and the num- 
ber taking it because they really like it, is 
much smaller still. On the other hand, 
the attempt to make the general class meet 
the requirements has resulted in very im- 
perfect ideas coupled too often with an 
actual dislike of anything related to the 
distorted meaning attached to the word 
physics. 

I will illustrate by describing a typical 
case. A young lady with whom I am well 
acquainted was studying physics, not in 
the backwoods, but in a large school in the 
shadow of what is by common consent con- 
sidered a great university. The class was 
in charge of a well-educated young man 
who has since been promoted to a still bet- 
ter position. In conversation with the 


young lady I asked her to tell me in plain 
English the meaning of specific gravity. 
To make the question more concrete I used 
a piece of wood as an illustration, and 
asked what is meant when we say its spe- 
cific gravity is .6. She began by giving me 
correctly the formal definition: “Specific 
gravity is the ratio, etc.” This was not 
plain, every-day, common English. Then 
she told me how to find specific gravity. 
This would have no meaning to a person 
who had never studied physics. She 
finally gave up in despair, and I suggested 
that the expression meant simply, in the 
case under consideration, that the piece of 
wood weigherl .6 as much as the same bulk 
of water. In almost astonishment she de- 
clared that she had never thought of it in 
that way before. 

Judging from the answers to this and 
many similar questions received from hun- 
dreds of pupils I feel that I am safe in 
saying that this was a case typical of the 
large majority. The student was, I think, 
certainly up to the average in ability to 
comprehend phyaics, and she had a nat- 
ural liking for the subject At any rate, 
she can now talk intelligently of the car- 
buretor, throttle and needle valves, fly 
wheel and mixture of air and gas of the 
motor of her launch, and, moreover, the 
little engine responds more readily to her 
touch than it does to that of othera who 
might be supposed to be better qualified 
than she in physics. She even fully ap- 
preciates the advantage of the system of 
pulleys used to lift the door of the boat 
house. She is now a senior in the univer- 
sity, but her dislike for the study is such 
that she has refused to elect it in her 
course, even though she might have taken 
it under one of the most skilful and inter- 
esting professors in the whole country. I 
do not mean to imply that the work is all 
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poor, but the results as a whole are not 
nearly what they should be. 

Now, in studying the general situation 
and especially in analyzing the means used 
in teaching, aside from the influence of the 
personality of the teacher, I can not help 
concluding that the great defect lies largely 
in the misuse of the four great tools of in- 
struction, fine tools in their proper place 
and used at the proper time, but as used 
in our high schools under the conditions 
existing in Wisconsin, at least, turned to 
what may be fitly called instruments of 
confusion. These instruments are; 

1, dfeosuremeni.— Undue emphasis is 
placed upon accurate measurement, es- 
pecially with delicate and complicated ap- 
paratus. I suppose that in the case de- 
scribed above the pupil had been put 
through the usual course. There was first 
some brief introductory work, mainly by 
the teacher, with little attempt to make use 
of what the student already knew of the 
subject. Instead of some roughly approxi- 
mate measurements using a familiar 
spring balance, a large block of some sub- 
stance and a tank of water, she was prob- 
ably given a carefully adjusted balance, a 
small bit of some material, and required to 
make from ten to twenty weighings, to 
average the results, and to write the whole 
according to a prescribed form in a note- 
book. She was fortunate if the time of the 
instruction and the time of the laboratory 
work were not some days or even weeks 
apart. By the time all this was done the 
poor little bit of physics .involved was 
pretty eflfectnally lost in the maze of ma- 
nipulations and averages. It may have 
been excellent manual-training work, but 
it should have been done in that depart- 

Laboratoiy work is necessary, more nec- 
easaty in these days of specialization than 
ever before, not as a specialist's instru- 


ment in the high school, but as a means of 
giving clearer conceptions of the topics 
studied, including supplying information 
which in earlier days would have come to 
the pupil as a part of his own experience. 
Much of physics which a generation or 
two ago was within the observation of the 
pupil in its entirety is now largely ob- 
scured. For instance, in the case of the 
water supply. Then the boy saw the well 
dug, the pump and piping installed, and 
the water obtained by the application of 
force; now he sees only the faucet. Then, 
the periodical candle making from tallow 
produced on the farm was a somewhat ex- 
citing event, upon the success or failure 
of which meant a good or poor supply of 
light for the winter evenings; now, a but- 
ton is pushed and the light comes without 
further question. The chain back to the 
source must be supplied by the laboratory 
work, & large part of which still should 
be outside of school. 

2. The Mathematical Fork.— The aver- 
age exercise in the texts most in use when 
analyzed reveals a very small amount of 
physics in proportion to the mathematics 
involved. It would make excellent ma- 
terial for a parallel advanced class in 
mathematics, either algebra or geometry, 
or a combination of the two. I am hoping 
to see the experiment tried of having such 
classes conducted, if possible, by the teach- 
ers of physics, but such work should not 
take the time of or be called physios. 

Physics is a quantitative as well as a 
qualitative study, and we must use some 
mathematics; but in my experience, both 
as a teacher and as an inspector, I have 
found that the mathematics must be very 
simple, and that round numbers, or very 
mmple fractions, must be generally used 
if the pupil's mind is to be kept clear for 
the physical principle. The experiment 
illustrating Boyle’s law wdl te much 
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clearer if the oonfined gaa be reduced to 
approximately a half, a third, or a quarter, 
than if a emaller or a more closely accu- 
rate measurement be attempted. 

3. The Formula.— Over and over I find 
pupils using formulas and securing cor- 
rect anawere to problems without any 
definite comprehension of the meaning of 
the formula, the principles and phenomena 
involved, or of the answer obtained. I 
might give many illustrations drawn from 
experience, but be is a fortunate and an 
excellent teacher who can not secure illus- 
trations by asking his own pupils for ex- 
planations in clear, understandable, every- 
day English. Teachers do not appear to 
realize that a formula is an instrument to 
save thi nkin g, and that its use very soon 
becomes purely mechanical, as in the ease 
of any rule-of-thumb process. In the 
hands of a beginner it is a dangerous tool 
if he is expected to become an intelligent, 
independent man rather than a mere 
workman. 

4. Technical Ternw.— These employed 
to the usual extent are the most dangerous 
of all instruments in their possible effects. 
More time is wasted in science classes in 
mere dictionary work than one can realize 
unless he has had opportunity for extended 
observation. Instead of starting with the 
phenomenon, the thing .itself, and gradu- 
ally reaching a point of understanding 
such that a single word may be used in- 
stead of a group to express a thought and 
still keep the thought in mind, the teacher 
is all too likely to begin with the technical 
word and attempt to work backward in 
getting at the idea. Here again is the fail- 
ure to understand that the symbol is a 
time-saving device, and that it is utterly 
useless without the clear idea always back 
of it. The accumulation of the mass of 
technical terms in the most of our second- 
ary science teaching is almost appalling. 


and it is no wonder that so many pupils 
emerge at the end of the study in the be- 
wildered condition indicated by the ex- 
amination tests. 

Physics is a study most wonderful in its 
possibilities, and 1 sincerely hope that in 
the near future the work may be so modi- 
fied that its usefulness will appeal to our 
students so strongly that we may be able to 
resist the demand that it be made an 
optional study. 

The average American young person is 
very unwilling to give up what he consid- 
ers his birthright, the opportunity for a 
higher education ; and he submits to much 
that is distasteful and to much which he 
instinctively feels is inappropriate or use- 
less rather than to forfeit a chance of satis- 
fying what may be an ambition in the 
future Must it continue necessary, in 
order to fit for college, that the four great 
instruments for giving that preparation 
shall continue to be “Instruments of Con- 

H. L. Tbbst 

Statz Depastmz.vt or Edooatios, 

Madison, Vita. 


TUB REmyATloy op PBEBIDByr 
BBEDBiM 

. Da. Chahles W, Nezdhau has resigned the 
preeidency of George Washington UniverBity. 
In hie letter to the trustees he says ; 

After eight year* of lemoe as president I offer 
my resignatLqp of thi^ high offloc. This I do from 
a keen Knse of personal loyalty to the institution. 
Diffleulties have arisen which, in my own opinlim 
and in the opinion of some of my iriendi in whom 
I have the greatest eonfldenoe, can only be solved 
by a man coming to this office who can undertake 
the task free from all connection with the past. 
It thenfore becomes my duty to make dear the 
way for the appointment of such a man. 

In accepting the resignation the trustees 
passed the following resolution: 
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»ity, presented to thU board by bia lettar of 
reaignation at the meeting held on April 27 lut, 
be and the aame in hereby accepted, to take effect 
on Auguat .11, 1010. 

Retohi-d, Tliat in nooepting the reeignation of 
Dr. Needham, the tnlsteee desire to cxpreai their 
high" appreciation at hie intelligent and laborioua 
eervicea in upbuilding the university and raiaing 
ita atandarda, and their regret that it haa now 

quisli inlo other handi the guidance of the affaire 
of the institution, in the management of which 
he haa for the paat eight years participated 
jointly with the other members of the several 
boarda of trustees. In all these years he haa 
labored with an rye single to the highest good of 
tiie university and with a clear conception of its 
usefulness to the national capital and therefore 
to the nation. He haa shown great intelligence, 
uneelfish devotion, fine courage, patience and 
manly courtesy even under the moat trying eir- 
cumstanoei. They extend to him as be la laying 
down the heavy burdens of the high olliee which 
he has held, tlieir aincere good wiahee. 

They further desire to place on record their 

tion up to the rank n7 a univer^y, and their 
belief that the educational organiration formed 
under his direction is a substantial foundation 
upon which to eatablish a university adapted to 
conditions at the seat of government. 


SCIEKTIFW KOTES AVD KEWS 

The subject of Mr. Roosevelt’a Komanea 
lecture, to be given at Oxford, will be “Bio- 
logical Analogies in History." 

Db. EnWABD M. OAi.LAtrnET, for the past 
fifty-three years president of the Columbian 
Institution for the Deaf and Dumb, com- 
monly known as Gallaudet College, haa re- 
signed as president of the inetitntion, bis 
resignation to take effect on September 16. 
Dr. Gallaudet was bom on February 6, 1887. 

A TESTiMOSiAL dinner in honor of Dr. Jamee 
Tyson was given in Philadelphia on May 6, 
on the ocoasion of his retirement from the 
professorship of medicine of the UniveMity 
of Pennsylvania. 

D*. WiLLUM H, Park, professor of bacteri- 
ology and hygiene in the Univeraity and 
Bellevue Hospital Medical College, has been 


given the degree of doctor of laws by Queen’s 
University at Kingston, Ont. 

The Samuel D. Gross prire of the Phila- 
delphia Academy of Surgery for 1910, 
amounting to |l,6tl0, has been awarded to Dr. 
A. P. C. Ashlmrst, of Philadelphia, for an 
esaay entitled, “ An Anatomicnl and Surgical 
Study of Fractures of the Lower End of the 
Humerus.” 

We leam from Nature that the Geological 
Society of France haa this year awariled its 
Danton priae to M. Gossoiet The prise is 
given to tlie geologist whose diaenvcnea are 
likely to henofit industry most, and was 
awarded to M. Gossclet for the part he has 
taken in the development nf eoal-mining in 
tho north of Franee. The Viiiuesnc! prize, in- 
tended to encourage geological resoarcli, has 
been awarded to M. Robert Duuvdlc for his 
atratigraphical work on the geology of Spain 
and bis paleontological researchea on the 
foraminifera and ammonites. 

The Medical Record calls attention to the 
fact that with tho assumption by General 
Leonard Wood, of the office of chief of staff 
of the U. S. Army and the advancement of 
Major-General F. C. Ainsworth to become 
ranking major-general, the two highest posi- 
tions in the army are held by physicians who 
entered the line from the medical service. 
General Wood was graduated from the Har- 
vard Medical School in 1884. General Ains- 
worth was graduated from the medical de- 
partment of the New Fork University in 
1874. 

The association medal of the National 
Association of Cotton Manufacturers waa 
awarded at its eighty-eighth mooting, on April 
27, to Dr. 0. J. H. Woodbury for his Bib- 
liography on the Cotton Manufacture, and 
also for services to this industry. This medal 
waa established in 1895, and the act governing 
its award states: It is the purpose of the 
board of government that this medal may he 
given to any person whose work has beep, in 
their opinion, and advantage of sufficient im- 
portance to the purposes to which this organ- 
ization is devoted in ita broadest sense, in- 
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eluding any papers read before the aeaocia- 
tion, the production of any mechanism or 
processes in the fabrication, design, or finish- 
ing of cotton goods, comprising mill construc- 
tion, the generation of power and its dis- 
tribution, or any of the works tributary to 
the cotton manufacture. 

E. P. Meineohs, Ph.D. (Heidelberg), has 
accepted a position as expert in the Office of 
Investigations in Forest Pathology in the 
Bureau of Plant Industry. This office, as 
organized at present, consists of: Hr. Haven 
Metcalf, pathologist in charge; Dra. George 
G. Hedgeock and Perley Spaulding, patholo- 
gists; Carl Hartley and E. J. Humphrey, 
assistants; Dr. E. P. Meineeke, expert. 

Mb. Theo. KnvsHToroTioH, of the Bussian 
Government Agricultural Commission, is vis- 
iting America for the purpose of finding out 
what American agricultural methods, ma- 
chinery and plants it would bo worth while 
to introduce into the Russian steppes. He 
has been particularly interested in the hardy 
American fruits. He makes his headquarters 
at 8059 Magnolia Avenue, St. Louis. 

Hr. E. Lindbaro, director of the Royal 
Agricultural Experiment Station at Tyetofle. 
Denmark, and Dr. Eplpin Ravn, professor of 
plant pathology in the Royal Agricultural 
College of Copenhagen, are visiting America 
for the purpose of studying American meth- 
ods of forage crop production and applications 
of plant pathology. 

Mr. Frank M. ChafhaK, of the American 
Museum of Natural History, and Mr. Louie 
Fuertes, have returned from an ornitholog- 
ical expedition to the West Indies. 

Dr. Charles R. Stookard, of the Cornell 
Medical School and secretary of the American 
Society of Naturalists, will be at the Naples 
Zoological Station till the first of August. 

Dr. R. R. Gates has sailed for Europe to 
attend the International Botanical Congress 
at Brussels as a representative of the Musouri 
Botanical Garden and the St. Louis Academy 
of Sciences. 

Professor E. B. McGilvabt, of the depart- 
ment of philosophy of the University of Wis- 


[N.8 VoL. 

consin, was elected president of the Western 
Philosophical Association at the recent meet- 
ing at the University of Iowa. 

The eighteenth James Forest lecture of the 
Institution of Civil Engineers will be der 
livered in London, on June 22, by Sir John 
Gavey, C.B., on ‘‘Recent Developments of 
Telegraphy and Telephony.” 

The Research Club of the University of 
Michigan held a memorial meeting on April 
20 to commemorate the centennial of Dalton's 
“ New System of Chemical Philosophy.” The 
program was as follows: “John Daltou and 
his Achievement: A Glimpse across a Cen- 
tury,” by Professor R. M. Wenley; “The 
Atomic Theory,” by Professor 8. L. Bigelow; 
“Daltonism to Date,” by Professor 0. E. 
Giithc 

The Society for Philosophical Inquiry, of 
Washington, D. C., held a memorial meeting 
at the George Washington University, on 
May 3, in honor of the late Dr. William T. 
Harris, formerly U. S. Commissioner of Edu- 
cation. The program was as follows ; 

“ The Genesis of tiie Philoiopher,” Rev. Dr, J. 
MscBrido Sterrett. 

" Ills Philosophy," Edward E. Richardson, Ph.D. 

“Dr. Harris as U. S Commissioner of Educa- 
tion," Dr. Elmer Ellsworth Brown, U. 8. Com- 
miesioner of Education. 

" Dr. Harris as Interpreter of Dante," Rev. Dr. 

■ Prank Bewail 

"Impreesions of Dr. Hams as Teacher of 
Pbilosophy,” Rev. Dr V. G. B. Pierce. 

Addroes by ex-Governor John W. Hoyt. 

Addreee by Rev. Dr. Samuel S. Laws. 

Walter Craio Kerr, president of Westing- 
house, Church, Kerr and Company, previously 
assistant professor of engineering in Cornell 
University, of which institution he was a 
trustee at the time of his death, died on May 
8, at the age of fifty-two years. 

Dr. Julios Kuhn, until recently professor 
of agriculture at Halle, has died in Hs eighty- 
fifth year. 

De. Euqsne Hodenpyl, formerly adjunct 
professor of pathological anatomy in the Col- 
lege of Physicians and Surgeons of OolumWa 
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Uniyersity, died on May S at the age of forty- 
aeven years. 

Bb. Jolics Post, professor of industrial 
hygiene in the Berlin School of Technology, 
has died at the age of aiity-foar years. 

Bb. C. B. Plowbioht, formerly professor of 
comparatiTe anatomy and physiology at the 
Royal College of Surgeons and known for his 
work in natural history, especially on the 
origin of fungi, has died at the age of fifty- 

Amonq the New York state civil service ci- 
aininations to be held on May 38 is one for 
the position of zoologist in the Educational 
Beparbnent, with a salary of 11,200. 

Tilt Senate on May 2 amended and passed 
a bill which already had passed the house to 
create a Bureau of Mines in the Interior De- 
partment. In addition to carrying on mining 
work heretofore done by the Geological Sur- 
vey, the bureau will investigate tlie causes of 
mine explosions. 

The prize of the foundation George Monte- 
fiore, of the value of about $4,000, will be 
awarded for the first time in 1911, for a 
printed or manuscript work on the technical 
applications of electricity. Further infor- 
mation may be obtained from the secretary 
M. Q. L’Hoeet, LiSge, Belgium. 

M. DE Montepiobe has given 150,000 francs 
to the Paris Academy of Sciences to establish 
a triennial prize in deotrical science. 

At the University of Ulinois an Aero Club 
has been formed by some twenty-five under- 
graduates. It intends to affiliate with the 
American Intercollegiate Aeronautic Associa- 

Morx than seventy-five international asso- 
ciations are holding a congress in Brussels 
this week, in connection with the World's Fair. 
Among them are the Interparliamentary 
Union, the Institution of International Law, 
the International Office for Weight and Meas- 
uies, the International Geodetical Association, 
the Institut Matey, the International Office of 
the American Republics, the Nobel Institate 
and the International Groups of Esperanto. 


A BBEunniABT program has been issued of 
the International American Scientific Con- 
gress to be held in Buenos Aires from July 
10 to 26, in celebration of the centenary of 
the revolution of May, 1810. The sections 
into which the congress is divided are as 
follows: Engineering, Physics and Mathe- 
matics, Chemistry, Geology, Anthropology, 
Biology, Geography and History, Economics 
and Statistics, Military Science, Naval Sci- 
ence and Psychology. Programs and infor- 
mation in regard to the congress may be ob- 
tained from the president of the committee of 
propaganda, care of the Argentine Scientific 
Society, 269. Calle Cevallos, Buenos Aires. 

The nineteenth session of the Marine Bio- 
logical Laboratory of the Leland Stanford 
Junior University at Pacific Grove will begin 
on June 1. The regular course of instruction 
will continue six weeks, closing July 12. The 
investigatora and students working without 
instruction may make arrangements to con- 
tinue their work through the summer. The 
laboratory will be under the general super- 
vision of Professor F. M. McFarland. 

Bdbino the months of July and August the 
facilities of the seed laboratory of the Bureau 
of Plant Industry, United States Department 
of Agriculture, Washington, D. 0., wiU be 
available aa far as space permits to any one 
who wishes to consult the seed collection and 
become familiar with the practical methods of 
seed testing for mechanical purity and germ- 
ination. For further information address 
Mr. E. Brown, botanist in charge. 

The fourth session of the Graduate School 
of Agriculture under the auspices of Asso- 
ciation of American Agricultural Colleges 
and Experiment Stations will be held at the 
Iowa State College, Ames, Iowa, July 4-29. 
The new hull of agriculture, erected and 
equipped at a cost of $376,000, will be the 
seat of activity during the session but the 
other buildings and laboratories of the de- 
partments will be available for instruotion. 
The purpose of the Graduate School of 
A|;riculture is to give advanced instruction 
with epecial reference to the methods of in- 
vestigating agricultural problems and teach- 
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ing agricultural subjecta. Inatrnction will bo 
given in eight main lines, agronomy, plant 
pathology and physiology, animal husbandry, 
poultry, horticulture, dairying, rural engineer- 
ing. rural eeonomiea and sociology. The 
work of extension departments, such as or- 
ganixation and function, agricultural journal- 
ism and conservation of our natural re- 
sources will be discussed at eessiona particu- 
larly arranged for such. At the opening 
exorcises to be held on July 6 addresses will 
bo given by Hon. James Wilson, secretary of 
Agriculture; Dr. A B. Storms, president of 
Iowa State College; Dr. W. 0. Thompson, 
president of Ohio State University; Dr. C. F. 
Curtiss, dean of agriculture, Iowa State Col- 
lege; Hr. n. P. Armaby, chairman of the 
committee on graduate study. Association of 
American Agricultural Colleges and Experi- 
ment Stations, and Dr. A. C. True, director 
of Office of Experiment Stations and dean of 
the Graduate School of Agriculture. Attend- 
ance at the sessions of this school la limited 
to persons who have completed a college course 
and have taken a bachelor’s degree, except to 
non-graduates who arc recommended by the 
faculty of the college with which they are aa- 
Bociated as properly qualified to take advanced 
work in agriculture. 


VNIVEKSITY AED EDVCATWSAL VBW8 
The New York legislature has passed a bill 
appropriating $357,000 for now buildings for 
the State College of Agriculture at Cornell 
University. Of the sum appropriated, $200,- 
000 will be available this year. Three new 
buildings are provided for — an auditorium to 
cost $113,000, a poultry building, for which 
$90,000 is set aside, and a home economics 
building, whose cost will be $154,000. 

The new engineering building of Union 
College built by Mr. Andrew Carnegie at a 
cost of $100,000 and endowed by the alumni 
with an equal sum, was dedicated on April 28. 

Ma. James H. Steers has given the College 
of the City of New York, from the first class 
of which he graduated in 1853, $10,000 for 
the purchase of books on natural history, phys- 
ics and chemistry and has purchased the 


library of the late Professor Wolf, of Dela- 
ware College, Newark, Delaware, and pre- 
sented it to tho Wolcott Gibbs Library of 
Chemistry in tho college. 

By the will of Edward A. Bowser, emeritus 
professor of mathematics and engineering, 
in Butgers College, who died at Honolulu 
about two months ago, the college has received 
a bequest of his library, also the rights to the 
plates of the printed copies of his various 
text-books, together with the royalties on 

It is aiiuouiiccd that o National College of 
Agriculture is to bo established in Pretoria. 
General Botha has promised to set aside £100,- 
(100 as a first installment for the execution of 
tho project, and the Town Council has de- 
cided to give the govemiiient the whole of the 
town lands of Groenkloof as a site, The area 
comprises 3,681 acres. 

Hartari) University has established the 
new degree of associate in arts, to be abbrevi- 
ated as A. A. It IS understood that lladcliffe 
College will offer this degree to women. The 
degree is designed for those who have taken 
courses provided by the Department of Uni- 
versity Extension, whether in the summer 
school or m the winter courses now being ar- 
ranged by tho intercollegiate “ Commission on 
Extension Courses.” It will require the same 
number of courses as the A.B., but no en- 
trance examinations and no residence at the 
university. 

The commission appointed by the general 
assembly of the presbyterian church to confer 
with the trustees of Queen’s University, at 
Kingston, Ont,, in regard to certain changes 
in the university constitution decided, on a 
vote of ten to nine, to recommend to the Mon- 
treal assembly next June that the report of 
the joint committee, which met at Ottawa 
last January, be accepted. This would moke 
Queen’s University undenominational in form 
and enable it to receive the pensions of the 
Carnegie Foundation. 

Dr. Ohableb E, Peukw, adjunct professor 
of chemistry, and Dr. Ira H. Woolson, adjunct 
professor of civil engineering, have resigned 
their chairs in Columbia University. 
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Dr. Arthur 0. Lovejoy, of the Umversity 
of Missouri, has been appointed professor of 
philosophy at the Johns Hopkins University. 

The J. Pirbpont Moboah professorship in 
biology at Trinity College, made vacant by 
the resignation of Dr. Charles Lincoln Ed- 
wards, has been filled by the appointment of 
Max Withrow Morse, Ph.D. (Columbia), of 
the College of the City of New York. Dr. 
Morse will take charge of the work in Sep- 
teml>er. The second professorship in the de- 
partment, held by Karl Wilhelm Genthe, Ph.D. 
(Leipsig), who returns to Prussia, will not be 
filled at present. 

In the Harvard Medical School, Dr. W. R. 
BrinekerhofF, who for the past four years has 
been a member of the U. S. Government 
Leprosy Investigation Commission at Molokai 
Island, has been appointed assistant professor 
of pathology, and Dr, S. B. Wolbach, at pres- 
ent director of the pathological laboratory of 
the Montreal general hospital, has been ap- 
pointed assistant professor of bacteriology. 

Dr. II. W. Morsr has been appointed to an 
assistant professorship of physios, and Dr. L. 
J. Henderson to an assistant professorehip of 
biological chemistry at Harvard University. 

Dr, K. T. Fisober, of the Munich Bchool 
of Technology, has been called to a chair of 
physics in the University of La Plata. 

Discvsmy and cokrebpondencb 

THE STUDY Of ROOKS WITHOUT THE USE OF THE 
UIOEOKOPE 

The phrase “ without the uae of the nucro- 
scope” appears on the title page of two well- 
known text-books of petrography.' In a num- 
ber of colleges and universities there are 
petrography or lithology courses given in 
which rocks are treated entirely from ths 
megaacopio standpoint. The writer has no 
fault to find with ths two excellent text-hooka 
mentioned, for they may be used in oonneotion 
with microscopic work; but he does take issue 
with the method of studying rocks without the 
microscope, 

'Kemp, "Handboi* of Hocks”; Pinson, "Books 
and Hook Minerals." 


In order to anticipate our critics, let us as- 
sume at the outset that the average student 
has neither the time nor inclination to be- 
come on expert petrogiapher and also that in 
after life he will not have a polarizing micro- 
scope available. In view of these facts why 
then should the microscope be used in the 
study of rocks! 

In the writer’s opinion no one can have an 
adequate knowledge of rocks until he has 
studied them in thin sections. What con- 
ception of the gradations between rocks, the 
variations in texture, intergrowths, inclu- 
sions and alterations has the student who has 
never made a microscopic study of rocks! 
Yet some idea of these things is essential to 
an understanding of rocks. What does he 
know about fine-grained rocks such as basalts 
or the fine groundmaas of such rocks as rhyo- 
lites! After the atudeut has studied a type 
collection of rocks, together with the corre- 
sponding tbin-sections, be is m a position to 
determine the commonly occurring rooks in 
hand-specimens because he has worked out 
thin-sections of similar rocks. In studying 
the slides be looks for minerals in the hand- 
specimen that would otherwise escape his 
notice, and learns to identify them. He has 
also developed his imagination and can in 
some measure predict what minerals the rock 
contains. He will be pretty certain, for ex- 
ample, if the phenocrysts in a porphyritio 
rock are quartz, that the fine groundmaas is a 
mixture of quartz and orthoclase. A heavy, 
black, fine-grained rock, he knows, is almost 
sure to consist of plsgioclase, augite, mag- 
netite and more or less glassy baie. Black 
prismatic phenocrysts are either augite or 
hornblende or possibly a rare pyroxene or 
amphibole. Of course the student will make 
mistakes; even experienced petrographers are 
not infallible. One advantage of the mioro- 
Bcopic study is that the student realizes the 
limitations of eight determination. The 
added interest end knowledge of rocks gained 
mote thsm compensates for the time taken 
up with a short study of optical mineralogy. 
The laok of time will be the objection raised 
against my plan, but whatever the time avail- 
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able, half of it may well be spent in tbe 
study of elementary crystal optics so that min- 
erals may be identified in slides. The above 
remarks apply especially to igneous rooks, as 
there is less variety in the eedimentaries and 
metamorphios and the loose nomenclature 
used for them makes them easier to classify. 
It may be urged that the broader chemical 
and geological features should be emphasized, 
that is, petrology rather than petrography 
should be taught. The writer is in entire ac- 
cord with this view, but unless the student 
makes numerous rook analyses, how better can 
he learn to appreciate the chemical side of 
petrography than by a study of slides? 

My views on this subject naturally depend 
somewhat upon my opinion of the recently 
proposed megascopic or field classification of 
igneous rocks. One of the serious criticisms 
applied to the ordinary qualitative classifica- 
tion is the redefinition of rock names. Yet 
in this field classification we have such names 
as syenite and basalt redefined to suit the 
megascopic determination. Perhaps the dis- 
tinctions made on a megascopic basis are good 
ones, but terms that do not conflict with ordi- 
nary usage are preferable. Such names as 
leucophyrs are fill right, but it seems hardly 
fair to call an anorthosite a syenite when the 
plagioclase may be determined at sight, since 
all its affinities ere with tbe gabbros. It 
hardly seems reasonable to call a dark-colored 
porphyritic rock a basalt-porphyry when 
quartz or orthoclase phenocrysts are visible. 
Typical andesites can readily be distinguished 
and it hardly seems necessary to call them fel- 
site-porphyries. Tbe writer believes that the 
usually accepted grouping of igneous rocks 
into granites, rhyolites, syenites, trachytes, 
diorites, andesites, gabbros, diabases, basalts 
and peridotites is the best one to follow even 
in megascopic work. Of course one can not 
always make the distinctions recognized in 
this classification, but this is also true of any 
rock cloBBification. Often one is fortunate if 
he can distinguish an igneous from a meta- 
morphic rock in the hand specimen. One of 
the principal reasons for studying petrography 
is that the student may be able to read geolog- 


ical literature intelligently. Even though the 
ordinary classification is purely qualitative 
and the personal equation large, yet the 
names for the common rocks given above are 
fairly definite in their meaning as used in tbe 
hterature for the last twenty-five years or to. 

In conclusion tbe writer would summarize 
hia views as follows; Tbe purpose of the 
petrography course is to give the student a 
general idea of rocks, to enable him to make 
rough determinations of rocks at aight, and 
to help him in the understanding of geolog- 
ical literature. With these things in mind the 
study of hand-specimens and slides should go 
hand-in-hand. Tbe student becomes familiar 
with the common rock types and so can de- 
termine other rocks by mental comparison 
with those be has studied in detail. The 
usual classification (granites, rhyolites, etc.) 
is suitable for megascopic determinations end 
is also the one recognized in the literature. 

Aubtk F. Eo«e»$ 
iMBoaAToar ov Minesalooz 
AND PSN'SOOBAPHV, 

SiANSOlo UHivEssirr 


sciEyrmo books 

The iluiation Theory. Volume- I. “ The 
Origin of Species by MuUtion." By Huoo 
DK VacEs. English translation by Profesioi 
J. B. Faruer and A. D, DARBisKiai. Pp. 
ivi-f-682. Four colored plates and 119 
test-figures. Chicogo, The Open Court 
Publishing Co. 1909. 

The publication of the German work, “ Die 
Mutationstheorie," by Hugo de Vries, maAs 
an epoch, not only in Hie history of botany, 
but of all -biologital science ; and the muta- 
tion-theory itself is, in aD probability, the 
most important contribution to evolutionary 
thought since the publication of Darwin's 
“Origin.” The importance of de Vries’s wo A 
bee not only in the elaboration of the theory 
of ealtation as an adequate method of the 
origination of new forms in the organic world, 
but (and more especially) in removing the en- 
tire question forever from the reabn of in- 
effectual debate, and establishing it upon the 
firm basis of ezperimentation. 
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The g«neral outlines of the mutation-tbeoiy 
are now so familiar to faiologista that a etate- 
ment of it here would be superfluous and yeit 
tbe literature on the subject since the appear- 
ance of tbe first part of tbe German edition> 
in 1900, has so often shown a lack of clear 
understanding of the details and scope and 
claims of the theory, and especially, as the 
translators state (p. vi), of “ a detailed knowl- 
edge of the contents of ‘ Bie Mutations- 
theorie.’ ” that the English translation is most 
timely and most welcome. Many attempts 
hare evidently been made to debate the ques- 
tions involved without familiarity with the 
original work, and hence it may not seem out 
of place to emphasiie here a few cardinal 
points which are daily becoming more gener- 
ally correctly understood. 

In the first place, “ The special problem 
which tbe mutation theory seeks to explain is 
the manifold diversity of specific forme” (p. 
45), It has long been recognized that natural 
selection really explains, not tbe origin of 
species, nor even the origin of adaptations, 
but the elimination of the unfit, and the per- 
eislenee of adapiatione, the fact that char- 
acters, both adaptive and non-adaptive, specific 
or not specific, must exist before they can be 
selected was previously well nigh lost sight of. 
The mutation-theory, then, seeks to account 
for "the oriptn of specific characters'' (p. 
2U), 

In the second place, “Spontaneous varia- 
tions are the facts on which this explanation 
is based” (p. 46), or, “We may express . . . 
the essence of the mutation theory in the 
words: ' SpeeUt have arieen after the manner 
of so-called eponlaneoue variations’” [p. 196). 
This marks the fundamental distinction be- 
tween Darwinism and de Vrieaism. For Dar- 
win, specific characters originated, chiefly if 
not entirely, by the selection of fluctuating or 
oontinuoua variations; for de Vries by discon- 
tinuous (». e., non-fluctuating) variation only. 
“ In order that species may engage in compe- 

‘ Such a statement has previously been given in 
a review of <le Vries’s "Bpecies and Varieties: 
their Origin by Mutation," Plant World, I: 86, 
no, 135, 169. 1905. 


tition with one another it is evidently an es- 
sential condition that they should already be 
in existence; the struggle only decides which: 
of them shall survive and which shall disap- 
pear (p. 212). 

The struggle wluch is significant in descent 
takes place, not between the individuals of the 
same elementary species, but between the 
various elementary species themselves (p. 
211), The former results in acclimatization- 
and the formation of local races (pp. 92-99' 
and 211) ; the latter in the elimination of unfit 
elementary species. “It is moreover evident 
that this ‘elimination of species’ must have 
weeded out many more than it has preserved. 
In a word, from tbe standpoint of the theory 
of mutation it is clear that tbe role played by 
natural selection in the origin of species is a- 
destructive, and not a constructive one.” 

One of tbe commonest misconceptions of 
saltation is that the difierence between muta- 
tion and fluctuating variation is a quantita- 
tive one: that mutations are large variations. 
Nothing could be more erroneous. The 
amount of the change has nothing to do with 
the question. “Many mutations are smaller 
than the differences between extreme vari- 
ants” (of fluctuating variation) (p. 66). 
Mutations are characterizeii first, by being 
entirely new features, “In contradistinction- 
to fluctuating variations which are merely of 
a plus or minus character (p. 218) ; second, by 
the abruptness witli which they appear, and’ 
third, by being iransmiffei by inbeWfonce 
without selection. “ They arise suddenly and 
without any obvious cause; they increase and' 
multiply because the new characters are in- 
herited ” (p. 212). “ According to the theory 
of mutation species have not arisen gradually- 
as the result of selection operating for hun- 
dreds, or thousands, of years, but discontinu- 
ously by sudden, however small changes ” (p. 
213; italics mine). > 

Moreover, de Vries has carefully'definedthe- 
term species as used by hiin. This was never 
done by Darwin. There is evident need to em- 
phasize this, for in many controversial papers 
it has been entirely overlooked, the critics, 
mmning one thing by the term, de Vries 
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and his followers quite another. Therefore, 
it is of prime importance to keep in mind the 
fact that with the species of the systematiet 
the mutation theory has primarily nothing to 
do; and this fact is specifically stated. Thus, 
on page 165: 

la order to be qualified to discuss this question 

underslaud by the term “ spemes “ and, mote 
important still, we must form a clear idea as to 

of the natural aystem. For it is only in the case 
af the real units of the system that we can hope 
to obtain experimental proof of their common 
descent the theory of Descent as applied to 
groups of these units is, and will probably always 
remain, a comparative science. 

And again, on page 168, it is insisted that: 

The ordinary Linnesn species of the systematiet 
... are artificial groups whose limits can be 
altered by the personal taste of any systematist 
and are indeed, as a matter of fact, mneh too often 
so altered. 7'Ac ongin of such a species, Uke 
that of a genut, is a hutorioal oeotnreiwc and it 
can neither he repeated expenmenlally, nor can 
the lehole process be obeerved. (Italics mine.) 
The object of an experimental treatment of these 
phenomena must assuredly be to make the origin 
Of the units which really exist tn nature the 
subject of experiment and observation. We laiist 
dsol not mill the ongin of the proups made bg 
the tpetemaiitt, but mth those whtch or# pre- 
sented bg nature. (Italics mine.) 

Thus the long-standing argument against 
organic evolution, that no one ever observed 
the origin of a species (pf the aystematist), is 
frankly acknowledged, but clearly shown to 
have no special significance for the theory of 
Descent. The elementary species, " those 
which are presented by nature,” “do arise in 
the garden and in agricultural prsetiee” (p- 
100). This is no longer a debatable question. 

It is absolutely essential clearly to under- 
stand the above point* in order to diaouea the 
mutation theory, or to undertake inveatigB* 
tions in experimental evolution. It is worth 
repeating that, “The solution of this prob- 
lem must ... be sought among the facta them- 
selves ” (p. 462). As to whether mutations are 
realities or figments of imagination, no one is 
competent to hold an opinion who baa nerer 


earned through a aeries of pedigreed cultures, 
or observed the results of such work. 

Contrary to the implication of so many of 
his adverse critics, the author has tried to 
keep as close to Darwinian theory as the facts 
would permit. Throughout the book (of., 
e. g.. pp. 51, 87, 198. 205) there has been a 
constant endeavor to give full credit to the 
great master, and to present the mutation 
theory, not as an alternative to natural selec- 
tion, but as a supplementary hypothesis. Not 
Darwinism os a whole, but only the formerly 
baffling and embarrassing difficulties of Dar- 
winisui are explained away. 

A perusal of the book before us recalls a list 
of many important and positive contributions 
rendered by the author through this and bis 
numerous other related writings, 

1. The application of tlie experimental 
method to the question of the origin of specific 
characters. This is justly regarded by de 
Vries os “ the most important general result ” 
of his work (p 497). 

2. The development of the method of pedi- 
gree-culture. 

8. Making cleat the fundamental distinc- 
tion between fluctuation and saltation (muta- 
tion), and showing its prime importance. 
Just as Darwin was not the first to suggest 
natural selection, so de Vries was not, by any 
means, the first to draw the distinction be- 
tween continuous and discontinuous varia- 
tions (cf. p. 63); but, as was the case with 
Darwin, he stated the distinction so clearly, 
demonstrated it so convincingly, established it 
so firmly upon a wide range of facts, as to 
bring it into the focus of attention of all biol- 
ogists, and cqmpel t^em to reckon with it in 
all subsequent work. 

4. Becognition of character units and of 
unit characters, and their significance; a 
principle fully developed in his “Intracellu- 
lare Fangenesis.” 

5. Actual observation of the origin of nest 
plant-forms of the value of elementary species. 

6. A TOBurvey of the vast literature of horti- 
culture and experimental breeding, wito a new 
interpretation of the facts in the light of a 
new working hypothesis (mutation). 
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7. Clearly stating, and securing general rec- 
ognition ai the diSercnee between the origin 
of a character and its selection. 

8. Formulation of the working hjiMthesia 
of pangcnesis. This was the parent-idea of 
the entire mutation-theory. 

0 Elaboration of the mutation-theory. 

10. The unfolding of new probleme and of 
entire new fields of research. The influence of 
the mutation-theory (like Darwin’s “ Origin”) 
amounts to little less than a rcjuveneacence of 
all biological science. 

The Englisli translation has had the ad- 
vantage of the author’s careful revision and 
correction, and embodies certain changes made 
necessary by Nilsson’s work on the selection 
of cereals. 

The second volume of the German original 
is in jiroccss of translation and will be eagerly 
awaited. Some of the more technical chapters 
of this volume, relating to hybriditation, will 
be omitted and their translation publiahed 
separately. 

English-speaking botanists and zoologists 
owo a debt of sincere gratitude to Professor 
Farmer and Hr. Darbiahire for rendering so 
invaluable a book into their native language. 
The press work is also commendable, and we 
should appreciate the willingness of the pub- 
lishers to undertake (he publication of so ex- 
tensive a work of this character. It is easier 
to get this done in almost any other country 
than in the United States. 

C. Stuart Oaqer 

DirABiiiEirT or Botakt, 

Unmaam or kbssouxi 

The Story of the Submarine. By Colonel 

Cyril Field, R.M.N.I 

This is a popular review of the history and 
traditions of submarine warfare and naviga- 
tion from the earliest ages to the present day. 
The manner of presentation is well oonoeived 
and the illustrations are sufficient, without 
going too far into detail. The traditional 
part appears to be drawn from medieval mar- 
vel mongers who never misted a good atory 
nor spoiled it by leaving out picturesque de- 
tails. But by the second chapter the author 
takes up his history in which he ia pteciae 


and conscientious. In the middle of the sev- 
enteenth century real submarines were built 
and navigated, but the progress was slow and 
intermittent, since they were almost all made 
of wood and propelled by liand, even so late as 
the middle of the nineteenth century The 
form of the submarine and the difficulties of 
submarine navigation were by that time fairly 
well understood, but the lack of mcchanicsl 
propulsion made the increase of size of little 

The author's strict adherence to chronolog- 
ical order faila to throw into relief the really 
osaential features of the development of sub- 
marines, such as the chemical generation of 
oxygen by Payerne, the application of steam 
power by Garrett and the introduction of the 
storage battery by Gouliet In the same way 
the development of the submarine in France 
and in America loses connection from tbs fact 
that first one and then the other comes up for 
discussion. 

The modern submarines appear to be pos- 
sible on account of the combination of the 
internal combustion engine (used by Hol- 
land), the storage battery, together with de- 
vices for controlling direction and aubmer- 
sion. Each of them is described in its proper 
place, but the reader is left to recognize the 
combination. In like manner the submarine 
torpedo is described as the proper weapon of 
the submarine, but its direct influence on the 
development of the submarine, duo to the per- 
fection of control of the torpedo, is not men- 
tioned. 

The author’s description of the submarine 
of to-day ia sufficient for his “man in the 
street,” and one may charge to official 
Bocrecy and rapidity of development hie fail- 
ure to distinguish clearly between submarines 
and submersiblea and why the latter have been 
developed to such a displacement of 1,000 tona 
with a speed of sixteen knots at the surface. 
His conservative estimate of the importance 
of the eubmarine and of its use for other than 
warlike purposes must bo respected. 

C. H. Peabody 

MASaAOBIlaiTTB Inbtitvtz 
or Teohrologt 
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SCIENTIFIC JOVBNAES AND ARTICLES 
The conteHta of the Amertean Journal of 
Science for May are aa follows: “Contrilm- 
tions to the Geology of the Grand Canyon, 
Ariiona.— The Geologry of the Shinnmo 
Area,” by L. F. Noble (Part I.); “Additions 
to the Pleistocene Flora of Alabama,” by E. 
W. Berry; “Application of Potassium Fern- 
cyanide in Alkaline Solution to the Estima- 
tion of Arsenic, Antimony and Tin,” by H. 
E. Palmer; “New Cyatid from the Clinton 
Formation of Ontario— Lepadooystis clin- 
tonensis,” by W. A. Parks; “New Petro- 
graphic Microscope,” by F. E. Wright; “New 
Ocular for Use with the Petrographic Micro- 
Bcope,” by F. E. Wright: “Behavior of Crys- 
tals in Light Parallel to an Opdic Axis,” by C. 
Travis: “Some Simple Improvements for a 
Petrographioal Microscope.” by A. Johannsen ; 
“Natural Naphtha from the Province of 
Santa Clara, Cuba,” by C. Richardson and 
K. Q. Maokentie; “Intrusive Granites and 
Associated Metamorphic Sediments in South- 
western Rhode Island,” by G. F. loughlin. 


SPECIAL ARTICLES 
THE OETIOAl SPABX LENOTH 
REMOVDia the condensers from the influence 
machine in order to avoid strong disruption 
discharge, the insulated metal sheet referred to 
in a former communication’ placed between 
the terminals, separates the positive column 
from the Faraday dark space. In these two 
regions the mica wind-mill shows that the air- 
column is moving in opposite directions. In 
the dark space Franklin’s fluid is carried by 
convection. The air molecules are over- 
loaded. They flow from the cathode knob to 
the plate, to which they deliver their charge. 
On the positive side of the plate the air mole- 
cules have everywhere a less than normal 
charge. Franklin’s fluid has been drained 
out of them and into the anode. The dis- 
charge here involves a transfer of Frank- 
lin’s fluid (Thomson’s corpuscles) from mole- 
cule to molecule. This operation is attended 
' April 22 p 026. 


by luminous efl’ects. Here the convection air 
current and the electrical discharge are mov- 
ing in opposite directions. If the metal plate 
be removed, the opposing air currents will 
mingle. The length of the Faraday space, 
where the discharge is mainly by convection 
will now in general have changed. It be- 
comes less sharply defined. 

If the anode knob is moved up to the Fara- 
day dark space, we have the critical spark 
length when disruptive discharge is feeble on 
account of small capacity. 

If the knobs are brought nearer together, 
the positive or luminous discharge surrounds 
the Faraday region where convection pre- 
vails. A further decrease in the distance 
between the knobs increases the cross section 
of the column where the non-luminous con- 
vection-transfer occurs. The luminous dis- 
charge IS crowded out into longer arc-like 
paths. This luminous column is what is 
usually called the discharge. The air current 
here forme a return for the convection cur- 
rents within the Faraday dark space. All of 
these phenomena have been studied in open 
air. and photographic evidence will be pre- 
sented in a paper to be at once published by 
the Academy of Science of St. Louis. Oanal- 
ray effects obtained when the metal plate is 
provided with an opening have also been 
photographed. The Hittorf tube referred to 
by Thomson' is a most striking illustration of 
phenomena which are above described. In 
the shorter branch the dark convection dis- 
charge involves a transfer of gaa molecules 
which in this case forms, with the gaa-flow in 
the longer branch, a continuous circulation 
around the circuit of the two branohee. 

Francis E. Nifheb 

THE BAN LCIS VALIEV, OOLOEADO' 

PopuLAHiT the San Luis Valley or park ia 
supposed to be the southernmost one of a 
chain of four great parks, of which North, 
Middle and South parks are the others. In 

•"CoaducHon of Electricity through Gases ” 2(1 
ed., p. 443. 

'Published by permission of the director of the 
United States Geological Survey, 
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reality, tbe aouthern aontinuation of that 
aeries is found in Wet Mountain Valley and 
Huerfano Park, occupying a depression be- 
tween the Front Range and Wet Mountain 
axis and tbe Mosquito Range and Sangte de 
Cristo axis, whereas the San Luis Valley oc- 
cupies a depression west of the latter axis, and 
between it and tbe Sawatch Mountains. 
Furthermore, the former depression began to 
take shape much earlier— as far back as the 
Triassic at least — and lias been subject to 
sedimentation more or leas continuously from 
that time until the Pleistocene, whereas the 
San Luis Valley shows uo formations older 
than Miocene Tertiary, and is for the most 
part occupied by late Tertiary or early Qua- 
ternary aediments. 

In the San Luis Valley there may be dis- 
tinguished two classes of more or less uncon- 
solidated grarels, sands, and clays, an older 
series of conglomerates with intercalated lara 
flows, known as the Santo Fe formation, after 
Hayden, and a younger overlying series of 
blue clays with interstratifled sand beds. 

Alamoia Formation.— For the younger upper 
series of blue clays with interstratifled water- 
bearing sand beds, which occupies the bottom 
of the valley proper, the name Alamosa for- 
mation is here proposed, from tbe town of that 
name near the center of the valley. 

Bionoir OF aanecn'a bluff 


Gravelly slope 4.0 

Conglomerate, indurated sandy clay matrix . 4.0 

Fine gravel and sand, loose 8.6 

Fine grained reddish sand 2 6 

Black and red sand 0.6 

Drab Joint clay with a great many white 

indurated nodules 1.6 

Coarse indurated sand and small quarts . 

pebbles 4.0 

Buff to light-drab sandy clay 10.6 

Fine and coarse sand in laminjs 6.6 

Olive-green sandy Joint clay, with shells .... 2A 

Banded drab sand with clay pockets 1.0 

Fine and coarse pebbly sand in indurated 

4.5 

Loose black sand lA 

Fine banded clayey sand lA 

Coarse sand and clay with quarts pebbles . . ZS 
Wbris slope to river 12.0 


The low relief of the valley region renders 
natural exposures of tbe Alamosa formation 
very scarce, the best one being afforded by 
Hansen’s bluff on the east bank of the Rio 
Grande, nearly cast of the Peter Hansen 
ranch house, and about eight miles southeast 
of Alamosa. 

Wells in the trough of the valley, at Ala- 
mosa, east of Mosca, and at Moffat, which 
penetrate the Alamosa formation to depths of 
from 1,000 to nearly 1,300 feet, show alterna- 
tions of blue clay, flne sand with some gravel, 
and, occasionally in depth, boulders. The 
water-bearing beds of sand are found at inter- 
vals of twenty to thirty feet, separated by bods 
of blue clay. Tbe depth of the first sand 
yielding a flow at the surface vanes with the 
amount of water drawn from that bed, being 
greater near the regions of denser population 
and in the central portion of the valley. The 
flows from tbe different water-bearing sands 
are of different pressures and volumes, de- 
pending on the depth and thickness of the 
sand beds. Through these variations it is 
possible to correlate the sand beds for consid- 
erable distances in a region whore the wells 
are numerous, and so to establish the continu- 
ity of the beds. 

The Alamosa formation is readily shown to 
lie unconformably upon the Santa Fe forma- 
tion though the contact along the weet margin 
of tlie valley is everywhere concealed by the 
long, gravelly, alluvial slope. There is strati- 
graphic discordance shown by tbe fact that 
the lava flows intercalated in the Santa Fe 
formation dip toward the valley at an in- 
clination averaging 10°, while the sand beds 
of the Alamosa formation slope toward 
the center of the valley with an inclination 
of less than 1°. In the western and south- 
ern parts of the valley several isolated hills 
composed of the Santa Fe formation project 
upward through the Alamosa formation. The 
latter formation abuts directly against the 
Santa Fe formation in the San Luis Hills at 
the southern end of the valley. These hills 
and outliers exhibit a much older topography 
than the younger valley formation. 

The age of the Alamosa formation is 
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either late Pliocene or early Fleiatocene. It 
has been ehown to be separated from the 
Santa Fe formation, of Miocene afte, by an 
important erosion interval. It can be shown 
to be pregiacial on stratigraphic grounds. 
Allnvial fans and elopes are widely developed 
about the sides of the valley. The great Eio 
Grande fan occupies a fourth or more of the 
whole valley bottom. The water-bearing sonde 
conform to the contour of the fan, showing 
that it was developed eontemporaneously with 
the deposition of the formation. Likewise on 
the east side of the valley the alluvial fans 
and elope of the Sangre de Cristo range 
blend and are contemporaneous with the 
sands and claye of the Alamosa formation. 
The Pleistocene valley glaciers of the west 
side of the range just reached down to the 
alluvial slope and their concentric terminal 
moraines surmount the crests of the alluvial 


The folliraing officers were elected for 1910: 
Prandmt-Jyr K. L. Stevens, North Carolina 
College of Agriculture and Meclianic Arts 
yice-prcsi<ff»(— Professor A. F. Woods, College 
of Agriculture, University of Minnesota 
Secrelory-Trcosiirer- Dr. C. L Shear, U, B. 
Department of Agriculture. 

dmmctlon-Vr. L. K. Jones, Cnivcrsily of 
Wisconsin; Professor A. D. Selby, Ohio Agricul- 
tural Experiment Station; and Professor H. H. 
Whetzei, Cornell University. 

It is expected fliat the next annual meeting of 
the soeiely will he held in conjunction with the 
Amenean Association for the Advancement of 
Scicnre at Minneapolis, Minn. 

the publication of a phytopathological journal if 
the necessary financial and editorial arrangements 

Tlie membership fee for the year 1910 was fixed 
at one dollar, with the provision that In case a 
journal was established during the year an assess- 
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in 1808, kid they are is the siun only Terihcn- Cohn'e eolution; slight greenish tinge in Fermi’s 

tions or slight extensions of Dr. Appel's state- solution on long standing; moderate production 

raente, which I have found to be eery trustworthy, of hydrogen sulphide; distinct and persistent 

It is, however, I believe, the first description in nitrite reaction in nitrate bouillon but no gaS) 

linglish, and everything has been verified. grows in peptonized beef-bouillon from — 50 to 



old at Zd'C.i sspeoially good growth on neu- <!«>'*= tests for differential purposes; very thin 
tralized poUto- juice gelatin in which sUh-cul- o" t* 

tures rapidly develop a funnel-shaped liquefaction, behavior in blue litmus milk-, 

but less rapid In my hands than in -j- 10 pepton- behavior in nitrate bouillon and in Cohn’s lolu- 

laed beef-gelatin; gradual clouding of salted pep- ‘■'™- >''ffbt organism should produce big, 

toniaed beef-bouillon, and production of chains wbit* colonies promptly on thin sown 

therein and pellicle on undisturbed old cultures; ffdaUn plates, and ehould rot potato tubers 

no indol reaction; tolerates in beef-bouillon a prompOy. It la not always easy to recover this 

considerable amount of sodium chloride (6 per organism from decaying potatoes, since it ie 

cent.) and of sodium hydrate (-f 80) ; very petive quickly followed by various bacterial saprophytee 
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The hope of continuing the liannnii. industry ripening of the pinnt due to infection of the ctem 


euocesefull.r in the effected dietriote Uee in the 

writer hue found in e Chinese banana now occa- 
cionaliy grown in Central America. This aort is 
eaiilj- grown, yieldc good fruit, and has been 
found entirely resistant. The plantain is slightly 
but not seriously affected by the blight. The red 
banana is also subject to this blight, but less than 
tho common j-ellow (Martiniijne) variety 
A olca ou soinc Dmcatea of Trcm in our National 
Forrola ■ Dr Graisni: Kbant IIemksick, Bureau 
of Plant Industry (Bead bv C J Humphrey.) 
Notes were given on the Mcurrence and dis- 
tribution on a large number of hosts of the fol- 
lowing wound parasites attacking forest trees. 
Polyporut diyoiihtlut JBerk. ( t), P. oblm-ua Berk., 
P. oulphurcua Fr., P aohwnntzK i'r , Fomta ig- 
monus Gill., P. appUmatua (Pera ) Gill., F. Ian- 


and underground portions. The second is a dry 
rot beginning at the stem, which devclojis most 
rapidly in warm temperatures. Finally, the dis- 
ease IB responsible for a portion of the trouble 
experienced from poor germination in the spring. 

Of methods of control at present available 
rotation of crops appears moat effective Seed 
selection through discarding diseased portions of 
tubers has been proved helpful. A thin slice 
across the stem end affords a simple test, the 
vascular ring being brown where the fungus is 
present. There are indications that resistance 
can be bred, though no existing varieties arc very 
promising in this regard. 

The Doable Blossom- Dr. Msb. T Cook, Dela- 
ware Agricultural Experiment Station. 

This is a disease of the genus Rubva originally 
attributed to Fuaanum ruU Winter. It is very 




III! 



anrmnii; 


753 



bstvwen the ostyledons In the leed, or in elosed In the eprlng at 1908 the method of ^ecospore 
pyonidUl-Ilke onvltUe In the tieeue of the aeed. discharge was quite carefully atudied. Two types 
The fungus is not able to live in the summer were jobserved, tbs one commonly known, by ex- 
months in Louisiana on account of the high tem- truaion of the asci through the ostiole of the 

perature. In cultures in the laboratory with perithecium and another in which a circumcisal 

•peeial cars the fungus can be kept alive, though dehiscence takes place, the upper halt or more of 
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vaiU, especially in bananas used as shade Iot healthy and with tninks a loot in diameter. As a 
tobacco, but I have received several lots of dis- result of these inoculations the writer obtained 
eased material, and now have affected plants infection of the vascular bundles of the petiole of 
growing in one of the Washington hothouses. several leaves to a distanoe of from five to eight 
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might be due to the pmaage of negative chargee mation of Rhntgen raye or 
around the earth. into the eorth’a field of 
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THE CROUP AS A STIMULUS TO MENTAL 
ACTIVITY' 

The purpose of this paper is not to 
present the results of an original investiga- 
tion, but merely to suggest a problem. 
Efficiency in brain activity and in corre- 
lated mental activity depends upon many 
conditions. Among these are physiological 
age, race, sex, the blood supply to the brain, 
as determined by general nutrition, exer- 
cise, posture, hnd the size of the cerebral 
arteries; the quality of the blood as deter- 
mined by food, drugs, the supply of oxy- 
gen, nasal respiration, etc.; again by a 
group of conditions which make up the en- 
vironment, the temperature, humidity, bar- 
ometrie pressure, light, peripheral stimula- 
tion, etc. Again as the social instincts in 
man are fundamental, one of the most 
important factors in bis environment is 
the presence or absence of other human 
beings. This can not be ignored. The 
problem I wish to present is this: What 
is the effect on mental activity of the pres- 
ence of a group of other persons, if studied 
objectively like the effects of temperature, 
barometric pressure, or the like t Perhaps 
the best way to present this problem is to 
recount briefly the meager but important 
results of investigations already made.* 

Studies in social psychology have shown 
that an individual alone and the same indi- 
vidual in a group are two different psycho- 
logical beings. Iteeent investigations show 
that the same is true of children. The 

'BsbiI before Section L, Americu ABBodation 
for the AdTBUoenient of Science, Boaton, Decem- 
ber, 1809. 

*For reference to the Btudin mcntiooed below 
sec Pod. Sam., Vol, XII., June, 1906, pp. 899-8S0. 
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child working alone is different from the 
child working in a olaas. A few years ago 
Dr. Mayer, of Wiirzbnrg, studied experi- 
mentally this difference as regards the 
ability to do school work. His problem 
was to determine whether and under what 
conditions the work of pupils in a group 
give bettor results than the individual 
work of the isolated pupil. He tested the 
ability of pupils to work alone or in com- 
pany with others, using dictation, mental 
arithmetic, memory tests, combination tests 
after the manner of Ebbinghaus, and writ- 
ten arithmetic. 

Dr. Mayer’s method was briefly as fol- 
lows ; a number of boys in the fifth school 
year of the people’s school in Wttrzburg 
were given five different tasks as class exer- 
cises, and also each boy was required to 
prepare a similar task for comparison in 
which he sat alone in the class-room, only 
the class teacher or a colleague being pres- 
ent. The material for the tasks was care- 
fully chosen and was familiar to the pupils. 
The pupils were representative of very dif- 
ferent elements as regards school ability, 
behavior, temperament, and home condi- 
tions. The number tested was 28, the 
average age twelve years. 

In general the result of the work of the 
pupils in groups was superior to their work 
as individuals. This appeared not only in 
the decrease of time, but in the superior 
quality of the work done. In individual 
cases the saving of time was specially 
striking; for example, one pupil for a com- 
bination test required 10 minutes and 25 
seconds when working alone, for a similar 
test when working with the group 7 min- 
utes and 30 seconds; another, alone 13 
minutes and 11 seconds, with the group 6 
minutes and 45 seconds. 

Dr Triplett tested the influence of the 
presence of a coworker on a simple phys- 
ical performance. His subjects were forty 


school children, and he had them turn a 
reel as rapidly as possible. The children 
turned the reel now alone and then in 
company with another child, in both cases 
with directions to turn as rapidly as pos- 
sible. Two results were noted. It ap- 
peared, on the one hand, that pupils worked 
more rapidly when another child worked 
in combination; but, on the other hand, in 
ease of many children, hasty uncoordi- 
nated movements appeared which reduced 
their performance. 

Wherever men are together the indi- 
vidual is influenced by others without being 
aware of it This is specially well illus- 
trated by certain experiments in the labo- 
ratory. Meumann cites the case of a 
subject w'hose work at night with the 
ergograph had a very definite value. Acci- 
dentally one evening Meumann entered the 
laboratory, and at once the work done was 
decidedly increased in comparison with 
that of other days, and this without the 
subject’s making any voluntary effort to 
accomplish more. In such experiments 
the subject always attempts to do his 
utmost, and hence the significance of the 
increased work done in the presence of 
another individual. Many examples of 
such effects of suggestion have been re- 
ported by psychologists. 

Meumann, in experiments in the People’s 
Schools, corroborated the results of Trip- 
lett and F5rc in a striking manner. Seven 
pupils of the, age of thirteen or fourteen 
were tested repeatedly with the dynamom- 
eter and ergograph. In case of the test of 
the pupils separately, with no one else in 
the room, the amount of work was always 
less than when others were present. If the 
experiments were made in the presence of 
the teacher alone, the pupils did not do as 
much work as when they were all together 
without the teacher. 

Prom all this it appears, as Mayer points 
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out, that pupils in a class are in a sort of 
mental rapport; they hear, see and know 
continually what the others are doing, and 
thus real class work is not a mere case of 
individuals working together and their 
performance the summation of the work 
of many individuals ; but there is a sort of 
class spirit, so that in the fuU sense of the 
word one can speak of a group perform- 
ance, which may be compared with an indi- 
vidual performance. The pupils are mem- 
bers of a community of workers. The 
individual working by himself is a dif- 
ferent person. Schmidt in his careful in- 
vestigation testing school children in their 
home work as compared with their school 
work found that for most kinds of work 
the product in the class-room was superior. 
His results are to a considerable degree 
evidence in corroboration of the results 
found by Mayer. The child studying 
school ta^s at home is relatively isolated; 
in the class he is one of a social group with 
common aims, 

A noteworthy result of these investiga- 
tions is the apparent immunity of chil- 
dren to distraction from ordinary causes. 
Schmidt found that the outside disturb- 
ances— the noise from the street, from 
adjoining rooms, and the like, had little 
effect upon them. It was only interrup- 
tions that distracted their attention, such 
as oonveisation with others, that affected 
the quality of their work. It appeared 
even that a home task completed without 
disturbance might be poorer than the cor- 
responding olass work, and that a home 
task when the pupil was disturbed might 
be better than the class work. And from 
Mayer’s study it appeared that the tend- 
ency to distraction is diminished rather 
than increased by class work, 

Meumaon in tests of the memory of 
pupils alone and when working together 
found similar results. Disconnected words 


of two syllables were used, which were 
written down, pronounced once to the 
pupils and then written down immediately 
by them from memory. It would naturally 
be supposed that the children working in 
the class-room, with all the inevitable noises 
and disturbances, would not remember as 
well os when tested alone. The result of 
Meumann’s investigation, however, was 
surprising. While in case of children 
thirteen and fourteen years of age there 
was no essential difference in memory for 
the individual and the common test, the 
difference was remarkably large in case of 
the younger children, especially m case of 
those eight and nine years of age. On an 
average with the individual test the chil- 
dren remembered considerably less than in 
the class. The results were constant. Not 
a child was found who remembered more 
in the individual teat than in the class test. 
From this Meumann concludes that the 
great number of disturbing influences to 
which children are inevitably exposed in 
the classroom— the noise of writing, whis- 
pering, walking about, the occasional words 
of the teacher, the sight of the movements 
of the pupils, and the like, which one might 
naturally suppose would make the results 
inferior, have no special influence. 

Meumann asked a number of the pupils 
in ease of the individual tests whether they 
would prefer to take such exercise in the 
class or alone, whether they were disturbed 
by the noise of the other pupils. To his 
surprise 80 per cent, of the pupils gave the 
decided answer that they would prefer to 
do the work in the class. Some 15 per 
cent, gave no definite answer. The others, 
an extremely small minority, replied that 
they were disturbed in the elass-room; and 
in most cases these were sensitive, nervous 
or weak children, although among them 
were some individuals of decided talent 

Thus it appears that the presence of a 
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group distinctly affects the mental activity. 
Of course the easy explanation of the in- 
creased ability to work often found in the 
group is to say that it is due to ambition, 
rivalry and the like. This is all true 
enough, but we can analyse this a little 
further. 

A few things are pretty obvious. First 
of aU, where activity is involved, there is 
the stimulus to greater exertion which 
comes from the sight of another perform- 
ing an act. As Professor James has said, 
the sight of action in another is the greatest 
stimulus to action by ourselves. This has 
manifold illustrations from the activities of 
primitive man to modem experiments in 
the laboratory. In early stages, for ex- 
ample, an institution sometimes found is 
the prtml. A leader stands before a 
group who are engaged in work or a dance 
and himself performs perhaps in panto- 
mine the activities which they are attempt- 
ing. This stimulates and renders easier the 
activity of the group. Every paced race on 
the athletic field also furnishes an excellent , 
illustration. Again in the laboratory, 
P4r6 found that the amount of work 
one could do with the ergograph was in- 
creased by having another person simply 
go through the action of contracting the 
muscles of the finger in ught of the subject 
of the experiment, the second peraon acting 
as a sort of pace-maker for the first The 
clearer and more intense the idea of an 
action the more efficient the action. 

There is undoubtedly also an affective 
stimulus in the presence of the group. 
This is the stimulus which comes from our 
social impulses as inherited from the past, 
and yet it should be notioed that such 
affective stimuli, which, I take it, are what 
is really meant by ambition and the like, 
may act either to increase or to inhibit the 
mental activity. A certain degree ti 
affective stimulus undoubtedly increases 


the ability to work, but if the stimulus is 
extreme the work is cheeked or inhibited 
altogether. For example, extreme anger, 
stage fright and even extreme joy, in the 
presence of the group, may inhibit the 
mental activity. 

In many individuals at least the presence 
of the group is a stimulus to greeter con- 
centration of attention. In case others are 
doing the same thing, this helps us attend 
better to the activity in hand ; and even in 
case others are doing something different, 
the distraction itself is sometimes a stim- 
nlus to better attention, because the indi- 
vidual tries to resist the distraction and 
there is an over-compensation which im- 
proves the attention, Meumann, for ex- 
ample, has found this result in certain 
experiments. 

Meumann emphasizes particularly this 
compensation power of attention. Not 
merely is it true that the performance of 
an individual often increases when there 
are disturbing stimuli, because the in- 
creased concentration to overcome the dis- 
tractions increases the work ; but more than 
this, the compensation, which in this ease 
becomes an over-compensation, shows that 
the disturbing stimulus has the effect of 
increasing rather than decreasing the 
energy, that is, it has a dynamogenic ef- 
fect, although this effort does not occur in 
case of-all individuals. 

The measure of this is of course the 
increase of the performance by the dis- 
tracting stimulus. This is very well shown 
with the distraction stimulus when one is 
committing to memory. By Meumann ’s 
method the memory span or the number of 
figures or letters that can be remembered 
without error after once hearing it deter- 
mined, and then disturbing itimnli are 
introduced. An acoustic stimtfiui may 
introduced for distraction, e. g., a metro- 
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nome strikes. Such a distraction often 
improves the performance. 

To describe the stimulus to the imagina- 
tion from the group would be common- 
place. We need not go to the laboratory 
nor cite the case of children for illnstra- 
tion. The man in the crowd has always 
been able to see what bos happened and 
more besides, to foresee impending danger, 
or anticipate success, or hear voices from 
the unknown and behold inspiring visions. 
We need not, I think, go back to ancient 
history for illustrations of even the latter. 
A week ago in my home city thousands of 
people watched for mysterious lights in the 
heavens, and not a few saw them and knew 
exactly what they meant. Nor was this 
the only place where men saw the moving 
lights of airships. Even of the groups on 
Boston Common it was reported that the 
clear rays of a moon approaching the full 
failed to undeceive “those who, having 
seen, believed, or believing that they had 
seen refused to doubt, or not having seen, 
had met and talked with those who had 
seen, or believed they had seen or had met 
those who had seen.” 

As regards the relative merits of solitude 
or a social environment for scholastic pur- 
suits 1 am not concerned here to speak. 
But the weight of evidence thus far seems 
to be to indicate the advantage of gronp 
work, except when individual and original 
thinking is required. This is perhaps one 
reason why the man of genius has fre- 
quently desired solitude. There are un- 
doubtedly, also, great individual differ- 
ences aa regards the effect of social envir- 
onment; there are even perhaps different 
types as regards the effectiveness of the 
stimuli from the social group. There may 
perhaps be one type that does its beat work 
in solitude, another type that does ita beet 
work in the group. This again is one of 
the problems that should be iuvestigated. 


Again, of course, the question is relative 
to the kind of work done. Mayer’s experi- 
ments indicate that for some kinds of work 
the stimulus of the social group is needed. 
For some kinds of work, especially where 
original thinking is demanded, the environ- 
ment of solitude is better. 

What we may call the social stimulus to 
mental activity is such a commonplace 
matter that probably very few realize its 
significance. When, however, we recall 
the fundamental character of our social 
instincts it is not strange that the presence 
of other people should be a most potent 
stimulus either iucrenaiug or checking the 
mental activity. Psychologists liave al- 
ways recognized the fundamental char- 
acter of the stimulus from ambition, ri- 
valry and the like. But this social 
stimulus goes much farther back and is 
rooted in the reflexes of the sympathetic 
nervous system that are correlated with 
emotion. This is well illustrated in ex- 
periments with animals. Mosso found in 
his experiments testing directly the sympa- 
thetic reflexes m the dog that the presence 
of the master m the room at once affected 
the reflexes; and Dr. Yerkes, of Harvard 
University, finds that in his experiments 
with dogs the presence of the experimenter 
is always likely to affect the results. 

The fundamental character of the social 
stimulus is shown also in many fields of 
human activity according to one view of 
esthetics. The artist always works with 
the audience in his mind. The teacher 
also and the orator are apt to do much of 
their work with the class or audience in 
mind. I am not concerned here with the 
fact that this often becomes a grotesque 
and exaggerated mark of the profession 
hut merely with this as an illustration of 
the fundamental character of what we 
have called the social stimulus. 

In tact this social stimulus colors every- 
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thing. It is comparable only to the con- 
stant peripheral stimulation which is nec- 
essary to keep us awake ; in like manner 
a social stimulus is necessary as an internal 
condition, as we may say, of eonseions- 
ness. 

Perhaps the fundamental character of 
this social stimulus is seen best in the case 
of persons who are in solitude. The 
pathetic devices of prisoners, for example, 
their custom of making pets of mice, flies, 
or anything found in their cells, and their 
interest in any form of activity— all these 
are attempts to make some symbolic sub- 
stitute of activities having social value 
for the lack of direct social stimulus. The 
making' of things having a social value 
seems to appeal to them. 

GrifBth, for example, says that solitary 
conflnemeut is “so good an instructor that 
very little time is needed for teaching 
prisoners a trade. They go to work with- 
out squares, gravers, stamps, patterns or 
models. Every scrap of glass or metal, 
every nail and pin turns to account as a 
tool. Waste from the shop, bones from 
the kitchen, walnut, cocoanut and acorn 
shells,” etc., serve as materials,* But this 
along with many other pathetic devices to 
which prisoners resort are means of saving 
them from the misery of solitude. This 
does not seem due entirely to the satisfac- 
tion of the instinct of activity, but in part 
to the satisfaction given symbolically to 
the social instincts. 

The social instincts are so strong in 
children that if they are so unfortunate 
as to be largely isolated from others they 
are apt to create imaginary companions 
and to live in a dream world of society. 

The aim of this paper is to present the 

’ Small, Maurice H., “ On tome Fsyohieol Bela- 
tione of Society and Solitude,” Ptdagogioai Stm- 
imry, April, 1800, Vol. 7, No. 1, pp. 


problem. Let me for a moment, however, 
hint at a wider point of view. 

The investigations referred to have 
chiefly concerned the mere presence or ab- 
sence of other individuals performing 
similar tasks. In a true social group the 
relations are more vital. Each individual 
feels a responsibility and performs some 
service for the group. Here the stimulus 
is likely to be greater. Perhaps the grest- 
est stimulns to mental activity from the 
group is social anceess to those who can 
achieve it 

Both experiment and observation have 
shown the great stimulus resulting from 
success in general. Social beings that we 
are, no form of success is so stimulating as 
a social success. When we reflect that 
under present conditions many of the chil- 
dren in onr schoola are so placed that a 
social success is impossible we see the sig- 
nificance of this point. 

Not to mention the frequent domination 
of the class group by the teacher and the 
artificial relations often existing in our 
school recitations, as shown so vividly by 
Hr. Scott, the many defects of school chil- 
dren shown by modem studies in school 
hygiene often make social success impos- 

Among the pathetic tragedies of child- 
hood are the cases of those who never can 
achieve success because of defect— the 
child whh defective vision who can not 
see the blackboard, the deaf child who can 
not hear the teacher, the child tormented 
with headache or toothache, the child whose 
brain nutrition is reduced by nasal obstruc- 
tions, the sensitive child, the misunder- 
stood child, and the whole list of nervous 
defectives. 

An important relation between the de- 
velopment and integrity of the sense or- 
gans and mental efficiency has been shows 
by a number of investigations. A large 
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per cent, of those children who have de- 
fective hearing have often been found to 
be dnUards. Also those suffering from 
adenoid growths are likely to be found in 
the class of dull children. And while 
myopic children are often found among 
those more precocious and studious in 
school work, this due, perhaps, to their 
lack of normal interest in things out of 
doom and muscular activities, those with 
eye defects often seem hopelessly dull. 

It is evident that we are dealing with a 
problem fundamental in pedagogy and 
school hygiene. Every parent knows the 
leaden stupidity that at times comes over 
children, and every teacher has doubtless 
had experiences with at least a few cases 
of it in ohronie form. This is the one de- 
fect which to many teachers seems hopeleas. 
The only redeeming thing about stupidity 
seems to have been discovered by a Ger- 
man, who with rather a labored attempt at 
wit has said that the stupid children will 
make invincible soldiers, because the gods 
themselves fight in vain against stupidity ; 
but what is impossible to the gods of peda- 
gogy is sometimes possible to Hygeia. 
When stupidity is due to a defeet of the 
sense organs, the difficulty can sometimes 
be removed by the simple device of seat- 
ing the pupil in a favorable position; a 
surgical operation for an adenoid growth 
has removed the cause of stupidity in the 
case of many children; and frequently 
what the stupid child specially needs is 
enough to eat, or soffioient sleep, or rest 
from work imposed out of school hours, or 
perhaps the mere stimulus of social snc- 
eess. In any case the cause should be 
sought, 

Thus the simple problem with which we 
started leads out into the wider problems 
of social hygiene and social pedagogy ; and 
here I must leave it with the hope that it 


will be considered by teachers and studied 
further by investigators. 

Wm. H. Bubnium 

Class UmvEssiTr 


TBB PRI'SCIPLE OF RELATIVITY 

At the recent Boston meeting of the 
American Physical Society there was so 
much general interest in the principle of 
relativity and so many questions were 
asked me personally by thoae who had 
given the subject very little attention, that 
it seems timely to give a brief introduction 
to the subject on a somewhat simpler basis 
than I think has yet been attempted. The 
method employs several of the “uon-matb- 
ematical” coneepticms first introduced by 
Lewis and Tolman, but I think the demon- 
stratioim will be found even simpler than 
theirs. 

The principle of relativity is one at- 
tempt, and by far the most successful at^ 
tempt as yet, to explain the failure of all 
experiments designed to detect the earth’s 
motion through space, by its effect on ter- 
restrial phenomena. It generalizes this 
universal negative result into its first pos- 
tulate, which is, the wiform tranelatory 
motion of any system can not be detected 
by an observer traveling with the system 
and making observations on it alone. 

The second postulate is that the velocity 
of light is independent of the relative veloc- 
ity of the source of light and observer. 

At the very outset, it is inqiortant to 
realize that we have no long-standing ex- 
perience with systems moving with veloci- 
ties comparable with that of light, and 
therefore that primitive intuition may not 
be the very best guide in first introducing 
us to Ihem. We might easily imagine a 
peasant scorning the suggestion that the 
dimensions of a rigid body changed with 
the temperature, and declaring, on being 
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pressed that such an idea was clearly 
agrainst common sense. 

The whole principle of relativity may be 
based on an answer to the question : When 
are two events which happen at some 
distance from each other to be considered 
simultaneous! The answer, “When they 
happen at the same time,’’ only shifts the 
problem The question is, how can we 
make two events happen at the same time 
when there is a considerable distance be- 
tween them. 

Most people will, I think, agree that one 
of the very best practical and simple ways 
would be to send a signal to each point 
from ‘a point half-way between them. 
The velocity with which signals travel 
through space is of course the characteristic 
“space velocity,’’ the velocity of light. 

’Two clocks, one at A and the other at 
B, can therefore be set running in unison 
by means of a light signal sent to each 
from a place midway between them. 

Now suppose both clock A and clock B 
are on a kind of sidewalk or platform 
moving uniformly past us with velocity 
V. In Fig. 1 (2) is the moving platform 
and (1) is the fixed one, on which we con- 
sider ourselves placed. Since the observer 
on platform (2) is moving uniformly he 
can have no reason to consider himself 
moving at all, and he will use just the 
method we have indicated to set his two 
clocks A and B in unison. He will, that is. 


A t C -» B 


rm. I 

send a light flash from 0, the point mid- 
way between A and B, and when this flash 
reaches the two clocks he will start them 
with the same reading. 

To us on the fixed platform, however, it 


will of course be evident that the clock B 
is really a little behind clock A, for, since 
the whole system is moving in the direc- 
tion of the arrow, light will take longer to 
go from C to B than from C to A, Thus 
the clock on the moving platform which 
leads the other will be behind in time. 

Now It is very important to see that the 
two clocks are in wmscm for the observer 
motmg With them (in the only sense in 
which the word “unison" lias any mean- 
ing for him), for if we adopt the first pos- 
tulate of relativity, there is no way in 
which he can know that be is moving. In 
other words, he has }ust as much fmda- 
mental right to consider himself station- 
ary as we hove to consider ourselves sta- 
tionary, and therefore just as much right 
to apply the midway signal method to set 
his clocks in unison as we have in the 
setting ef our ‘ ‘ stationary clocks. ’ ’ “ Sta- 
tionary” 13, therefore, n relative term and 
anything which we can say about the mov- 
ing system dependent on its motion, can 
with absolutely equal right be said by the 
moving observer about our system. 

We are, therefore, forced to the conclu- 
sion that, unless we discard one of the two 
relativity postulates, the simultaneity of 
two distant events means a different thing 
to two different observers if they are mov- 
ing with respect to each other. 

The fact that the moving observer dis- 
agrees with us as to the reading of his two 
clocks as well as to the reading of two sim- 
ilar clocks on our “stationary” platform, 
gives us a complete basis for all other dif- 
ferences due to point of view. 

A very simple calculation will show that 
the difference in time between the two 
moving clocks is* 

'The time it takes light to go from 0 to B it 
i/tV — v) Md the time to go from <7 to S. is 
1/ ( P H- «) . The differeuie in these two times is 
the amount by whieh the clocks disagree end this 
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where 

l = Oiftance between elocke A end B; 
e=: velocity ol moving eyetejnj 
V = velocity of light; 

The way in which this differeDce of opin- 
ion with regard to time between the moving 
ing observer and ourselves leads to a differ- 
ence of opinion with regard to length also 
may very easily be indicated as follows: 


A B S' 

I ~nT 

M E N 

Fio. 2 

Suppose the moving observer desires to 
let us know the distance between his clocks 
and says he will have an assistant sta- 
tioned at each clock and each of these, at a 
given instant, is to make a black line on 
our platform. He will, therefore, he says, 
be able to leave marked on our platform 
an exact measure of the length between his 
clocks and we can then compare it at leis- 
ure with any standard we choose to apply. 

We, however, object to this measure left 
with us, on the ground that the two assist- 
ants did not make their marks smvltane- 
ouslu and hence the -marks left on our 
platform do not, we say, represent truly 
the distance between his clocks. The dif- 
ference is readily shown in Pig. 2, where 
X represents the black mark made on onr 
platform at a certain time by the assistant 
at A, and N that made by the assistant at 
B at a later time. The latter assistant 
■waited, we say, until his clock read the 
same as clock A, waited, that is, until B 
was at B'; and then made the mark N. 
The moving observer declares, therefore, 
that the distance Mfl is equal to the dis- 
iiffeTenos berasM, on ilmplifiootion, the «piM- 
•Ion gfven above. 


tance AB, while we say that MN is greater 
then AB. 

Again it must be emphasized that, be- 
canse of the first fnndamental postulate, 
there is no universal standard to be ap- 
plied in settling such a difference of opin- 
ion. Neither the standpoint of tlie “mov- 
ing” observer nor our standpoint is wrong. 
The two merely represent two different 
sides of reality. Any one could ask: 
What is the “true” length of a metal 
rod] Two observers working at different 
temperatures come to different conclu- 
sions as to the “true length.” Both are 
right. It depends on what is meant by 
“true.” Again, asking a question which 
might have been asked centuries ago, is a 
man walking toward the stern of an east- 
bound ship really moving west 1 We must 
answer “that depends” and we must have 
knowledge of the questioner's view-point 
before we can answer yes or no. 

A similar distinction emerges from the 
principle of relativity. What is the dis- 
tance between the two clocks? Answer: 
that depends. Are we to consider our- 
selves with the clock system when we 
answer, or passing the clocks with a hun- 
dredth the velocity of light or passing the 
clocks with a tenth the velocity of light! 
The answer in each case must be different, 
but in each case may be true. 

It must be remembered that the results 
of the principle of relativity are as true 
and no truer than its postulates. If future 
experience bears out these postulates then 
the length of the body, even of a geomst- 
rkal line, in foot the very meaning of 
"length,” depends on the point of view, 
that is, on the relative motion of the ob- 
server and the object measured. The rea- 
son this conclusion seems at first contrary 
to common sense is doubtless because wfe, 
as a race, have never had ocearion to ob- 
serve directly velocities high enough to 
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make such effects sensible. The velocities 
which occur in some of the newly investi- 
gated domains of physics are jnst as new 
and outside our former experience as the 
fifth dimension. 

Returning now to the magnitude of this 
difference of opinion as to the distance be- 
tween the clocks, it is easy to show that, 
from our point of view, the moving ob- 
server overestimates the distance in the 

1 /( 1 -^’). 

So that it may he said in general that 
lengths in the direction of motion, which 
he says are equal, we say are unequal in 
this same ratio. 

On lengths perpendicular to the direction 
of motion our estimates agree. 

Now let us ask ourselves: What are cor- 
respondinff lengths in the two ^ystemsl 
Corresponding lengths may with propriety 
be given the same name, “meter” for in- 
stance. The condition that two lengths 
should be “corresponding” is simply that 
each observer comes to the same conclusion 
with respect to the other length. 

The lengths AB and MN are not “cor- 
responding,” for the moving observer says 
that MN is equal to AB, while we say AB 
is less than Mlf, in the ratio (1 — fl‘). If,’ 
however, we mark off on our platform a 
length which is a mean proportion between 
our estimate of the length AB and the 
length IfJV, this length, say ME, wiU “cor- 
respond” to the length AB, for we shall 
then say, that AB is leas than ME in the 
ratio VI - /S*, while the moving observer 
will say that ME is less than AB in the 
same ratio. 

Thus any length, in the direction of mo- 
tion, on a moving system is estimated less 
in the ratio Vl — by a “stationary” 
observer. 

Or, put in a better way, an observer 
viewing a system udiiefc is moving with re- 


spect to him, sees all lengths, in the direc- 
tion of motion, shrunken in the proportion 
VI — j8*, where /3 is velocity with which 
the system is passing him in terms of the 
velocUy of light. 

We have now reached two results, which 
we may summarize thus ; first, clocks which 
a moving observer calls in unison do not 
appear in unison to a “stationary” ob- 
server, the clock in advance as regards 
motion appearing behind the other in time, 
and second, distances in the moving sys- 
tem appear shortened in the direction of 
motion in the ratio VI — P‘- In the above 
we can, of course, interchange the words 
“moving” and “stationary.” 

Next let us turn our attention to the 
unit of time in each system. It is not hard 
to show that the unit of tme tn the moving 
system will appear to us greater than ours 
in the ratio 1/ Vl — This is due to the 
fact that in the moving system forward 
clocks are behind in time. 

In the measurement of time we assume 
a certain standard motion to be taking 
place at a constant rate and then take as a 
measure of time the total displacement 
which this motion has caused. Time 
measurement with an ordinary clock is ob- 
viously a special case of this general rule. 

The moving observer can adopt as hia 
unit of time the time it takes light, moving 
with the characteristic* space velocity 7, 
•to travel a certain distance d and return 
to him. 

Suppose d is in the direction of motion, 
and the light after traveling a certain dis- 
tance in the direction of motion is reflected 
back to the observer. He will then write 
t=i/v. 

We, however, “know” that he is overesti- 
mating the distance d in the ratio 1/ Vl~^ 

■That the moving observer’s eetimaU of 7 can 
not change vrlth hie velocity followi of oontia 
from the #ret poetulate. 



iUT SO, 1910J 


BGIENOE 


771 


and OTerestimating ajUo the average Teloc- 
ity with which hie signal trovels through 
hi) aygtm. in the ratio 1/(1 — thus he 
is UTHlerestimating his time in the ratio 
VI — /J’- A certain time interval, that is, 
appears leas to him than to us and hence 
his unit of time appears to us greater than 
ours in the ratio 

This paper has become long enough 
without an attempt to discuss the units of 
mass and force. It has been my purpose 
merely to answer a number of questions 
which the experience of the Boston meet- 
ing led me to believe were in the minds of 
many who had not given the subject 
enough thought to understand easily the 
more profound discussions. 

The apparent transverse mass is, I think, 
best derived by Lewis and Tolman* in their 
excellent paper on the principle of rela- 
tivity, and the relation between transverse 
and longitudinal mass is shown in the 
moat direct and simple way by Bumstead' 
making use of the torsion pendulum. 
Any one interested in the subject should 
read these two papers. 

It is, of course, true that the principle of 
relativity has a much deeper logical signifi- 
cance than the simple, mote or leas con- 
crete conceptions on which it is based in 
the present paper would lead one to sup- 
pose, but in an introduction to such a sub- 
ject concreteness may not be a fault 
It should be reetated that the results of 
the principle for uniform translation are 
'TIm average veloeity of a lignal traveling 
through hie lyitem with a velod^ whieh wo 
estimate aa 7 — « in one diieotion and 7 -f- v 
in the other, li of couree obtained by dividing 
the total distance by the total time. The total 
tlma ie obviously 

» = 1 dlstsiio6/(7-») + 1 distsnoe/{7-f»), 
and bsnos the average ^oolty is 
7,=«7(l-n. 

*7M1. Uag., 18, tUMliS, 1808. 

‘kta. Jour, of aotaiee, M, pp. 193-508, 1909. 


Simply ss true as its two postulates. If 
either of these postulates be proved false 
in the future, then the structure erected 
can not be true in its present form. The 
question is, therefore, an experimental one. 

I think it may be said with fairness, 
however, that the principle is already in 
harmony with so many phenomena that the 
burden of proof lies with those who object 
to it. Besides the negative result of ex- 
periments to detect the earth's motion the 
principle is supported directly by the re- 
cent experiment of Bueherer," and by the 
still more recent experiment of Hupka.^ 
Indirect support is also given by Lewis’s* 
independently derived theory of non-New- 
tonian mechanics, whieh agrees exactly 
with relativity results, and by Comstock’s* 
deductions from orthodox electromagnet 
theory which lead to oonclusions so nqsrly 
coincident with those of relativity ss to be 
very suggestive. 

In closing, a word should be said with 
regard to the “addition of velocities’’ ac- 
cording to relativity rules. It will be evi- 
dent on a little thought that if the moving 
platform of Fig. 1, which is passing us 
with velocity v, has on it a body traveling 
over it in the direction of its motion with 
velocity v (that is, with a velocity which the 
observer on the moving platform calls v), 
then our estimate of the velocity of the 
body will not be u -f- v,. The reason is of 
course that v -f- v, is the sum of two quan- 
tities, one of which is estimated by us and 
the other by the moving observer. We 
should, therefore, be inconsistent because 
we should have mixed view-points. Our 
estimate of the platform’s velocity plus our 
estimate of the body’s velocity with respect 
to the platform equals our estimate of the 
Mnit. 4 !**»•., 98, B. 613-339, 1909, 

'Atm. i. Phyt., 31, S. 169-904, 1010. 

‘Pm. Mug., 16, pp. 706-717, 1008. 

If eg., 15, pp. 1-90, 1908. 
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body ’a velocity. In this laat eaae we have 
stuck to one point of view and obtained a 
correct result. 

This feature connected with the ao-called 
“addition of velocities” is what Profeaaor 
Michelson and others so strongly object to 
in the relativity principle, but the result is 
a perfectly natural one as soon as we have 
seen the admissibility of more than one 
point of view and the difference in esti- 
mates caused thereby. 

D. P. Comstock 

MaSSACHUBBTTS IKBTITI'TE 
or Teobkoloov 


BOHE COHSIDERATIOER AS TO TBE KATVRE 
OF COMETS A}fD TBEIR PROBABLE 
BELATIOS TO TBE SEE 

The ideas herein put forward are not all 
original with the author, though it is be- 
lieved some of them may be. It is hoped that 
the considerations may, however, help to a 
simple rational understanding of the major 
facts regarding the behavior of comets. 

The exceedingly high temperature of the 
sun causes it to be surrounded by an atmoa- 
phere of vapors. Some of the vaporiaed mat- 
ter condenses in the outermost layers and 
eruptions are constantly occurring which 
partly fill the space around it with very fine 
particles, the smaller of which are repelled by 
the pressure of the sun’s radiation, which 
pressure even overcomes the gravitative 
force of the sun itself. These ejected par- 
ticles probably constitute the streamers which 
are visible during total eclipses as extending 
from the sun to immense distances. What 

we see is the effect of innumerable overlapping 

streams. Their extreme tenuity is evidenced 
by the comparatively feeble luroinoaity in 
spite of the great depth of the flux which we 
are at any time observing. This depth is, of 
course, greater than the diameter of the aun. 
Such coronal streamers are by no means uni- 
formly distributed about the sun, but in cer- 
tain directions, varying continually, may bo 
more dense than in others, coinciding perfaapa 
with great eruptive areas of the sun’s surface. 


It probably happens that when the outbreak 
ia unusually violent, and whan the earth 
happens to be passing through that part of 
space occupied by an abnormally extended 
streamer, an aurora of greater or less inten- 
sity or duration may attend the sweeping of 
the earth by such a streamer. The particles 
are probably ions or carry electric charges, 
and induced auroral streamers in the earth’s 
atmosphere are for the time being visible on 
its dark side away from the sun. 

It has been thought that comets may act in 
a somewhat similar way to disclose the con- 
dition of the ejected material of the sun, or, 
as may be conceived, to disclose a stratifica- 
tion or unevenness of distribution of the 
ejected matter from the sun. Since there is 
reason to believe that much of this matter is 
in a highly electrified state. It is not to be 
doubted that electrical phenomena are at the 
same time produced, with accompanying evo- 
lution of light. Indeed, in the free space 
around the sun, there must be a great inten- 
sity of ultra-violet radiation which of itaelf 
would cause emission of negative ions from 
matter in its path and produce electrical dis- 
turbances. But aside from this possibility, 
the comet is reeognieed as an assemblage of 
particles larger or smaller, moving in an 
orbit which involves great variations of its 
distance from the sun. In passing through 
the depths of space far away from the sun, 
these parts or particles may tend, by their 
very feeble gravitative effect, to gather up any 
finer particles which, on account of the in- 
tense cold of space, are substantially solid, 
even though at ordinary temperatures they 
would be gaseous.' The parts of the ooinefi 
nucleus more or less poroua would in this 
way accumulate upon their surfacea and in 
their pores occluded gases, condensed mate- 
rial and fine dust, and there would be a period 
of many years in which this gathering-up 
process, aa in the case of Donati’s and other 
long-period comets, could occur. Let a comet 
aa an assemblage of such small masses after 
ita long course through remote space, during 
which it has gathered fine particles ejected 
from the sun or from other bodies, teaoh, in 
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approKohing the Bun, a part of its orbit where 
the temperature given by the solar radiation 
to the surfaces of the masses is sufficient to 
boil off or regasify the condensed material; 
then not only is the gas blown off into 
vacuous space around the nucleus of the 
comet, but it is naturally blown off in the 
direction towards the sun, from the heated 
side of each mass, and at the same time that 
the gas leaves the mass other fine particles 
are lifted by the force of the escaping gas. 
This is due to the fact that these fine or 
duet-like particles are not held with any 
strong gravitative tendency. Ultra-violet 
radiation may also add its effect in causing 
discharge of negative ions. The result of this 
is that jets or flows of materials from the 
nucleus tend into the vacuum towards the 
sun from the warmed or radiation absorbing 
surfaces of the comet’s nuclear masses. As 
soon as they leave the nucleus or the warmed 
surfaces, they are again cold and mainly con- 
densed. But, though exceedingly fine, they 
are now absorbers, more or less solid, of the 
sun’s radiation, and are gradually thrust 
backward by the pressure of the light and 
radiation and are blown off in the opposite 
direction by this pressure, to forming a 
tail in the contrary direction from the 
sun, or in a direction opposite to that 
in which they were first ejected. There 
being in matter all grades of voIatilit,v, as 
the cometary body approaches the sun, ma- 
terial more and more refractory, so to speak, 
would be evolved, until finally, if the ap- 
proach is near enough to the sun, even ordi- 
narily solid substances would be vaporised 
from the nuclear masses and projected to 
form a tail, as hat just been described. Some 
of this vaporised matter would immediately 
condense on getting a litde farther away, and 
form solid particles in tbs tail The comet of 
January, 1910, showed sodium lines, showing 
that the temperature of the nuclear masses 
had probably reached the vaporization point 
of sodium. The greatest extension of a 
iComet’a tail uatuUy comes just after the comet 
.peases perihslion, beoause the beating process 
.keeps on, as it were, s little past perihelion. 


just as the hottest part of our summer days 
ia two or three o’clock in the afternoon. Now 
if the comet stays in proximity to the sun 
long enough, it will have discharged nearly 
all of ita volatile material for a particular 
temperature reached. But on leaviug the 
sun after the tail has shrunk (which is a very 
natural thing for it to do when the body 
paeses through regions less heated by solar 
rays), it may again be in the condition to 
gather up the condensed and practically solid 
gases and vapors in the space around it. And 
if its period is a long one, such as 2,000 
years, os in the case of Donati's comet, it 
should not surprise us if there is sufficient 
material to form a fair tail, which only lasts 
a few weeks at the most. Then it must be 
borne ui mind, too, that an extremely small 
amount of material diffused in space under 
solar radiation will suffice to form a very 
large tail, as every particle, even of extremely 
email mass, becomes substantially a light 
source. Take, for instance, the amount of 
tobacco smoke that can cloud up a room when 
the sun is shining in it, and it will be found 
to bo 8 very small quantity, but, if the room 
be black as night and a hole be made in a 
shutter through which a small beam of sun- 
light enters and the minutest body of smoke 
be diffused in the room, there will be a 
‘‘comet’s tail” extending from the opening 
across the room where the sunbeam passes 
because it will he seen in blackness and that 
is the condition of our seeing comets’ tails; 
in the darkness of night. Then we must re- 
member how deep the space is which is occu- 
pied ae a visible thickness in a comet’s tail, 
aay, 60,000 miles. We thus get an idea of 
how free of particles space must be not to 
shine with a luminosity equal to that of a 
comet’s tail when we look off into the dark 
night irradiatad by the intense solar beams. 

Doubtless the simple view here given is com- 
plicated by many other actions, electric, etc. 
Ootuet’s tails sometimes vary greatly and 
rapidly. We need not be surprised at this 
when boiling points are known to be critical; 
when, in other words, a lew degrees inoresse 
in temperature may vaporize a subatance 
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which would not otherwise hare been Topor- 
ized. Furthermore, it ie quite poMible that 
the comet, in moving around the eun, en- 
tangles itself in the stream of material driven 
from the sun and varies in it* effects in «o- 
cordance with its being or not being in a 
solar streamer more or lees dense for the 
time being, speaking relatively. It is easily 
conceivable that an assumed atratiffcation 
of space may be a cause of variations of 
comet’s tail brightness. Putting it more 
properly, it is conceivable that a comet may 
act as an indicator of the condition of ^ace 
around the sun, the apace in which the comet, 
for the time being, is moving. Even under 
the idea that there is volatile matter emitted 
from the sun which ordinarily would not be 
visible, let such matter strike into the 
nucleus of a comet and meet matter from the 
comet itself; it is easily seen that interac- 
tions, electrical or otherwise, or even physical 
collisions, may add to the light of a comet’s 
tail. 

The chief point, however, which I have en- 
deavored to emphasize by the comparisons 
above made, is the excessive tenuity of the 
matter which would be sufficient to give rise 
to a brilliant appendage to a oomet and the 
exceedingly small amount of volatile matter 
needed. This fact render* it possible that the 
comet may, in the lapse of many years, re- 
plenish itself in the depths of space and may 
account for the fact that at each return, even 
to close proximity to the sun, a tail is de- 
veloped. Otherwise, since the matter of the 
tail certainly does not return to the comet, it 
would seem that the volatile matter would be 
distilled off and lost in a vary few perihelion 

Euhu Troioou 


ROBERT PARR WHITFIELD 
PsoFESsoE Bobert P*be WHiTimo died on 
April 6 at Troy, HI. T., in his eighty-second 
year. 

Professor Whitfield’s association with the 
progress of paleontological science in the 
United States has placed hie name perma-' 
nently among the pioneers of that science in 


this country. Hie work, however, has no anti- 
quarian interest merely. From the first 
it was forcible, careful and convincing. 
Throughout the long period of his connection 
with the American Museum of Natural His- 
tory he industriously contributed papers on 
invertebrate paleontology, to the publications 
of that institution, while his work on the sur- 
veys of Ohio, Wisconsin and New Jersey was 
persistently prosecuted, in reports of great 
value, distinguished always by keen morpho- 
logical discrimination. 

His work began with his employment on 
the New York State Survey, where ho as- 
sisted Professor James Hall, who was then 
engaged in his studies of Paleozoic fossils. 
Professor Whitfield’s assistance was at first 
in the nature of exact preparatory analyses 
of the copious material offered for examina- 
tion, classification and description. About 
this time he produced the beautiful illustra- 
tions of graptolites which gave distinction 
and an unusual interest to the decades of the 
Canadian Survey, and his painfully minute 
study upon which superinduced a, fortu- 
nately, only momentary, danger to bis eye- 
sight. He continued his labors on the survey 
until 1877, and helped materially to give pre- 
cision and a broad zoological basis of com- 
parison to the reconstructions of the inverte- 
brate life of the past, in the papers and 
■ volumes, written by Professor Hall, not only 
upon the paleontology of New York, but oi 
western states as well. His studies of the in- 
ternal loops of various genera of brachio- 
poda, bis dqlineatton of the muscular scars of 
lingula and his rearrangement of the crinoidal 
scheme of plates were all very helpful. Suc- 
ceeding this came his admirable descriptive 
papers published in the geological reports of 
Wisconsin and Ohio. Then followed an ex- 
haustive examination of the upper Devonian 
lamellibronchs, the results of which were 
embodied in the subsequent New York sur- 
vey volumes on these shells. 

When the great Hall collection of fossils 
came into the possession of the American 
Museum, Professor Whitfield was invited to 
take charge of this extraordinary cabinet, to 
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install, arrange and label it. It would have 
been impossible to bare found any one so well 
qualified for this task ; he seemed to recognise 
every specimen as it was unpacked and each 
one became the text of pleasant or exciting 
memories. 

It was not long after Professor Whitfield’s 
assumption of this important charge that the 
publication of the Bulletin of the American 
Museum was begun, and paleontological 
papers from his pen appeared upon its pages. 
It is quite unnecessary to review all of these; 
they consisted of descriptions of new speoies, 
genera, revisions, notes, emendations and 
figures of hitherto unfigured speeies, and 
original identifications and discussions. Per- 
haps the most important were hie descriptions 
of the fossils of the Fort Casein beds in 
Vermont, his admirable treatment of the sub- 
ject of Uphaniaenia and Dtetyophyton, re- 
ferring these problematic bodies to sponges, 
a position firmly established by later obser- 
vations, his detection of a fossil scorpion in 
the Waterlime beds of Kew York, his papers 
on Cretaceous Syrian fossils, on fossil marine 
algss, on the Cretaceous Budistc of Jamaica 
and his review of the anomalous genus Bar- 
rettia from the same island. He occasionally 
intercalated in these fossil studies a paper 
upon living forme, as hie experimental obser- 
vations upon Lymnea meyaeama, a new 
sponge from Bermuda and a new coral from 
the Bahamas. 

'He completed during these years bis great 
work on the fossils of the Cretaceous and 
Tertiary of Hew Jersey, a work achieved 
under very serious difficulties, and with moat 
fragmentary and insufficient material. These 
memoirs were published by the U. 8. Geolog- 
ical Survey. The genus WhitfieJJia, a mem- 
ber of the meriatelloid brachiopods, was 
named by Professor Davidson after him, and 
hie name as a specific designation appears up 
and down the pages of paleontograpUcal lit- 
erature. XJnoatantatioua, of a reserved, al- 
most severe demeanor, animated by an 
intense love of his science, his life was passed 
peacefully and pleasantly, amid unruffled 
domestic relations, in unbroken associatioB 


with the objects of bis conscientious and un- 
remitting study. 

L. P. Q. 


OOSFBRENCE ON AGRICVLTURAL VATVRE- 
STVDY 

The conference on the teaching of agricul- 
ture in the common schools of Ulinoia was 
held from March 24 to 26, an enthusiastic 
session at the University of Illinois at Ur- 
bane. This was the first meeting of its kind 
in the United States, and educators from all 
over the state of Illinois and neighboring 
states took part in its sessions. Among those 
present were D. J. Crosby, U. 8. Expert in 
Agricultural Educational Work, Washington, 
D. C., and representatives of railroads, mem- 
bere of agricultural faculties from neighbor- 
ing states, members of the legislature, county 
superintendents, normal school faculties, 
farmers’ institute officials, rural school direc- 
tors, domestic science leaders, manual train- 
iitg leaders, practical farmers and land 
owners, technical men, college and univer- 
sity professors, state departments of public 
instruction. 

The conference was inclined to move 
slowly along diis new line of activity. It 
took, however, two or three steps that are 
destined to be very important iu the educa- 
tional work of the schools of the state. It 
was strongly urged that a course of study in 
agriculture be planned for the elementary 
schools of the state. A committee was ap- 
pointed for this purpose consisting of Pro- 
fessor Fred. L Charles, University of Illi- 
nois; County Superintendent McIntosh, 
Monticello, Hlinois; Miss Alice J. Patterson, 
State Normal University, Normal, 111.; As- 
sistant Stats Superintendent, U, J, Hoffman, 
Springfield, HI. 

It was arranged that a second meeting of 
the conference be held next year in connec- 
tion with the agricultural short course at the 
Univsisity of Illinois, when something over 
a thousand people of the state will be as- 
sembled to study agriculture in its vstIoub 
phases. 

The following standing committee was ap- 
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pointed by the conference to continue the or- 
ganization and work of the conference: Aa- 
aistant State Superintendent U. J. Hoffman, 
chairman; Anna L. Barbre, county superin- 
tendent, Taylorville; 0. H. Watts, county 
superintendent. Champaign; Eon. 3. B. Bur- 
rows, Decatur; Mrs. Scott Durand, Lake 
Bluff; Alice Jean Patterson, Illinois State 
Normal Enirersity; Professor W. G. Bagley, 
Duiversity of Illinois; Professor Fred. L. 
Charles, University of Illinois. 

The above-mentioned committee presented 
the following resolutions which were unani- 
mously adopted by the conference: 

Betolved: 

1. That this conference request and authorize 
Professor Fred L. Charles to appoint a repreeea- 
tatire committee to serve with him as chairman 
ta the preparation of a course of study in agri 
cultural nature-study which may he suitable for 
the eight grades of the elementary schools of 
lllmols 

2. That we may request those who are respon- 
sible for the conduct of the agricultural short 
course, that provision he made for a second meet- 
ing of this conference during the neat annual 
short course at the iiniverstty. 

3. That this conference appoint a committee of 
three to enter into communication with the Illi- 
nois Farmers' Institute, through its committee 
on Agricultural Education in the public schools, 
to bring to its attention the urgent necessity of 
furmshing to the teachers of the elemeutaY 
schools of the state all possible aid in the organ- 
ization and adaptation of agrieultnral materials 
•uitable to the purposes of these schools, and, 
further, to request that they take such action as 
they deem necessary to seonro at the next session 
of the legislature ample funde to oquip the Uni- 
versity of Illinois, through its college of agricul- 
ture and eehool of education, to oany on the 
following moot essential lines of work: (1) Re- 
search in the organization and method of nature- 
study and agriculture in the elementary oehools; 

(2) the training of speoialists within this field; 

(3) the publication of abundant literature for 
the use of the public schools; (4) the main- 
tenance of a eorrespoudenee bureau to meet the 
rapidly growing demande from the teaohere and 
elementary school interests of the state; (8) the 
oetabliihment and maintenance of a bureau for 


the preparation and distribution of equipment and 
materials essential to instruction in this subject; 
(6) the employment of thoroughly comprtent 
demonstration teachers who shall bo sent out 
into the state to assist in the introduction of this 
study in the elementary schools; (7) such other 
means of advancing this study ns may later ap- 
pear to be deeirable 

The committee of three to communicate 
with the Farmers’ Institute Committee was 
ns follows. Eon. Joseph Carter, Hon. J. B. 
Burrows, Dean Eugene Davenport. 

One interesting result of the work of this 
conference was the plan to assemble at the 
university model rural school equipments in 
agriculture, domestic science, hygiene and 
public health, and in manual training. The 
university is very fortunate in already being 
provided with an equipment in manual train- 
ing. This model outfit for rural schools was 
presented to the university by the Bradley 
Polytechnic Institute of Peoria, and is the 
product of a study by Professor C. 8. Van 

A statement has gone out to the papers that 
manual training in the schools had received 
a set-back in the discussions of this confer- 
ence The statement was entirely erroneous, 
nothing to that effect was even suggested. 


REPORT OF AE lEVESTtOATlON OF TBB 
PBEEORBEA OOEEEVTEU WITB 
BV8APIA PAUADINO 

Thk undersigned had three sittings with 
the Italian medium Eusapia Palladino in the 
Physical Laboratory at Columbia University 
in January las), The object in view was to 
secure and report any evidence of the opera- 
tion of hitherto unknown forces through her 
or in her presence. 

Though the investigation may fairly be 
called patient and laborious, no convincing 
evidence whatever of such a phenomenon could 
be obtained. Many indications were obtained, 
■however, that trickery was being practised on 
the sitters. These indications will be more 
fully stated by the individual investigators. 

So fsr as these sittings afford data for 
judgment, the oonclusion of the undersigned 
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IB unfavorable to the view that any auper- 
normal power in this case exists, 

Charles L. Dana, M.D., Prtfetior 
of Nervout Diseates, Cornell Vni- 
versiiy Medical College. 

WliLUM Hallocx, Professor of 

Fhyeies, Columbia. 

Dickinson S. Miller, Professor of 
Philosophy, Columbia. 

PaEDEmcK Peterson, M.D., Pro- 
fessor of Psychiatry, College of 
Physicians and Surgeons, Co- 
lumbia. 

Walter B. Pitkin, Leelurer on Phi- 
losophy, Columbia. 

Aliui'STL'S Trowbruxje, Professor of 
Physics, Princeton. 

Edml'ND B. Wilson. Professor of 
Biology, Columbia. 

Egbert Willums Woon, Professor 
of Physics, Johns Jlophint. 

It has been said that Eusapia finds trickery 
more easy than the exercise of her super- 
normal power', that she consequentl.v resorts 
to the former whenever the control b.v the 
sitters permits it; and that the only fair test 
is had when there is such control as makes 
trickery absolutely impossible. During a 
fourth Bitting, at which the undersigned were 
present, something like this control was exer- 
cised; and while this was the case none of the 
Bo-called evidential phenomena took place. 

C. L. Dana, W. Hallock, D. 6. Mil- 
ler, F. PetejBon, W. B Pitkin, E. 
B. Wilson. 

We take this opportunity of making our 
acknowledgments to Professor Hallock for 
his courtesy in putting his private office and 
workshop at the disposal of the investigators; 
and to the members of the groups .at large for 
giving their time to the sittings in the midst 
of professional duties, in especial to those who 
came from a distance. We wish to record our 
regret that, owing to circumstances beyond 
our control, the X-ray test, ingeniously de- 
vised fby Professor Wood, could not be ap- 
plied. W. P. Montaoue, 

W. B. Pitkin, 

D. S. Miller 


I have been present at nine sittings with 
Eusapia and in an adjoining room at a tenth. 
Broadly apeaking, her “phenomena,” as ob- 
served in America and as reported before, fall 
into seven classes: (1) levitations of a table, 
(2) Tappings, (8) touches, (4) breeses, (5) 
lights, (6) “materializations,” (7) movements 
in and about the cabinet. With the lights I 
was not favored. Of all the other classes, I 
can aay: (1) That conclusive and detailed 
evidence was gained as to the method by which 
typical specimens of them were repeatedly 
produced,’ and (2) that when the medium was 
aecurely held they were not produced at all. 

Statements of observations on essential 
points will, I trust, be published later. These 
include each of the classes named. 

It may be asked, however, what we ere to 
make of the results presented in the Bulletin 
of the Institut General Psycholagtgue of 
Parie and in the Proceedings of the Sotiety 
for Psychical Besearch. Of these two docu- 
ments it is, by common consent, the latter 
which presents the strongest body of evidence 
for Eusapia’s supernormal power. The Paris 
committee had worked mainly to establish 
that the “phenomena” really occur and are 
not the mere hallucinations of the sitters. 
Of course they do occur; we must admit 
it. But the English committee try, by report- 
ing in detail how the medium was held and 
watched, to give the reader evidence that the 
phenomena could not have been caused by 
trickery. The result is that we have the rec- 
ord of a long, bard and conscientious piece 
of labor. It is imposing. It seems at first to 
warrant the writers’ unanimous “Yes, the 
thing is true.” But read Bichard Hodgson’s 
comments on the case, written sixteen years 
ago when be was iu consultation with Mr. W. 
S. Davis; or read Mr. W. S. Davis’s article 
in the New York Times of October 17 last. 
Bead one of these enough to grasp it; then 
attend one sitting; and the impressive effect 
of the English report has vanished. One 
finds himself able to point out on page after 

■ Accounts are presented in the article by Pro- 
fessor Jastiow in CoHter'e Weekly for May 14, 
IBIO. 
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page how the writers were deceived. On page 
after page one finds them the Tictima of the 
old “substitution-trick.” Examples of this 
wUl be given elsewhere. One can go through 
the report and write On the margin at almost 
every phenomenon (where the “control” is 
stated) by what hand or foot it was probably 
done. No substantial evidence remains. 

Thanks are due to Messrs. W. B. Davis, J. 
L. Kellogg and J. W. Sargent, who have all 
had much experience, both of professional 
conjuring and of the investigation of medi- 

ums, and who gave their time and invaluable 
servieee at my last two sittings. Mr. J. F. 
Itinn, a merchant, who is a trained observer 
and an investigator of spiritualism, deserves 
special acknowledgments for his work as a 
watcher. Dickinson S. Hilixk 

I agree substantially with the committee’s 
report. My sittings with Faladino have failed 
to convince me that she possesses any un- 
known force. In fact, she has been detected 
in so much trickery that there is in my opin- 
ion an extremely high probability that all of 
the manifestations which I witnessed were 
produced by merely natural means. But I do 
not feel that the methods and conditions of 
OUT experiments were of such a kind as to 
warrant the rigorously scientific and finally 
conclusive verdict for which we had hoped, or 
even to justify quite the degree of emphasis 
expressed in the majority report. 

It has long been known that Paladino re- 
sorted to trickery, and the claim has been 
made and will still be made that she finds it 
easier to perform fraudulently that which she 
can and sometimes does accomplish otherwise. 
The Cambridge exposure of 1895 proved that 
she used trickery, but did not put a atop to her 
scientific vogue, I had hoped, perhaps fool- 
ishly, that our investigation would be rather 
more than a repetition of something already 
accomplished. And it seemed plain that the 
policy to pursue was to insist upon conditions 
of control by mechanical means, which, in- 
stead of encouraging fraud by their looaeneas, 
should be so rigorous as absolutely to elimi- 
nate her well-known tricks of foot and hand 
aufaetitution. 


li this plan had had a fair trial, and no 
“ phenomena ” had resulted, our report might 
have given a permanent quietus to the Pala- 
dino cult. W. P. MoNTiOOK 

I sign the majority report, believing it cor- 
rect as far as it extends. But it does not go 
far enough. It gains, I think, a certain fic- 
titious importance through the absence of all 
those details about methods and results which 
are properly considered indispensable to any 
such statement made by scientists to scien- 
tists. Were those details here recorded, the 
difference between this report and the sort 
Science usually prints would instantly ap- 

One may take either of two attitudes 
toward Eusapia and her like. Judge her by 
shrewd common sense, if you choose; then al- 
most cveiybody will briefly pronounce her an 
egregious and unmitigated humbug, os I do 
when thus considering all that I have seen at 
seven of her seances. On the other hand, 
though, you may prefer to subject her phe- 
nomena to the strict scientific method; and 
now, having elected the intellectual game you 
are to play, you must observe its rules. If 
my understanding of the canons of Induc- 
tion is correct, the investigators sometimes 
unwittingly and sometimes unavoidably 
changed their point of view very often in the 
midst of their experiments with the result 
that their verdict, like my own, is based upon 
impressions and “ human ” probabilities. 
That these latter are very strong does not 
make the conolnsions from them scientific. 
Perhaps it is not worth while trying to bo 
soientifie over such matters, but that is 
another issue. W. B. Pitkin 

Professor Miller has asked me to add to the 
statement which I signed u a member of the 
committee, a personal report of the impres- 
sions made on me by the three sittings with 
Eusapia Palladino which I attended in Jan- 

Judging from the earlier sittings which I 
attended on the invitation of Mr. Hereward 
Carrington, I should say that those held with 
the committee were fairly representative as 


UlT to, 1810] 


SCIENCE 


779 


regards the class of phenomena which Pal- 
ladino has attempted to produce in this coun* 
ti?, though as regards quantity, rather than 
quality, they should be regarded as poor sit- 
tings. 

I was particularly struck by an incident 
which occurred during the third sitting (Jan- 
uary 22, 10 :32 p.M.) which goes to show how 
very cautious one must be in accepting as 
evidential motions of objects apparently out of 
reach of the medium. 

From 10:29 p.n. until 10:82 p.M. objects 
were moved in the cabinet behind £. P. while 
she was under the following conditions of con- 
trol — feet tied together by a rope which pre- 
vented her from separating them by more 
than eight inches, in addition her ankles were 
held by one of the sitters who had taken up a 
position on the floor, each wrist tied to a wrist 
of her neighbor, on the right and left, by 
means of a rope which allowed her ten 
inches free motion in case she should elude 
the tactile control which her neighbors were 
endeavoring to keep. The light in the room 
at the time was that from a frosted electric 
bulb which 1 estimated to be giving about 
four candle power, placed about four feet 
from the medium’s bead. 

It would seem that the objects moved in the 
cabinet were outside the range of free motion 
of her hands and feet and the motions seemed 
to be taking place under what might bo called 
“tost conditions.” However, the shorthand 
report of this sitting ahows that three of the 
sitters were convinced that the motions were 
caused by the medium knocking over objects 
in the oabinet with the back of her chaii^I 
noted that to soon os her chair was moved 
openly a few moments afterwards more ob- 
jects fell. 

I mention this particular incident as I 
think it shows how difficult it it to obtain 
really “ teat conditions.” Incidents of a similar 
character at other sittings I have attended, 
where at first eight the conditions of control 
seemed excellent, hare rendered me extremely 
reluctant to base an opinion as to this re- 
markable woman on the very interesting re- 
ports of her numerous European sittings, bnt. 


BO far as the evidence collected at the rela- 
tively uninteresting American series of sit- 
tings is concerned, I think it is decidedly un- 
favorable to Eusapia Palladino’s pretensions. 

Acqustdb TaowBannK 

After attending six sittings with Eusapia 
Palladino, I find myself in much the same 
position as at the start. 

Hany things have occurred which I find 
great difficulty in explaining by fraud while I 
have repeatedly seen trickery employed. I 
have succeeded in watching the manifesta- 
tions within the csbinet throughout two entire 
evenings, the floor being illuminated with a 
feeble light which was thrown by means of a 
mirror through a crack between the bottom of 
the cabinet and the floor. The cabinet was 
of wood built into a doorway, so that it pro- 
jected back into the adjoining room. My 
plan was to employ a powerful X-ray appa- 
ratus and a large fluorescent screen, so that a 
shadow picture of whatever was going on 
within the cabinet could be obtained in the 
back room at any instant without the knowl- 
edge of the medium. 

The interior of the cabinet I viewed 
through a large hole cut in the top, reclining 
on a mattress placed on the top of an instru- 
ment case adjoining the doorway. The X- 
roy tube was placed within the instrument 
case and carefully muffled, the fluorescent 
screen three feet square was placed against 
the opposite wall of the cabinet, on the out- 
side of course. This apparatus woa never 
actually used, owing to the sudden termina- 
tion of the sittings, but it was set up and 
thoroughly tested, and gave excellent satis- 
faction. I mention it as it may be of use to 
future investigators, for, if properly installed, 
it is proof against any fraud, as it can be 
used without the medium’s knowledge. 

From my position above the cabinet I saw 
that whenever anything in the cabinet was 
moved the curtain was pushed back, a black 
abject reaching in from Palladino’s back 
groping around and finally seizing the table. 
Those who believe in- Eusapia’s supernormal 
powers will say that this was the third arm. 
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I need not «ay that an X-ray pieture of this 
third arm ae seen on the fluoreacent screen 
wonld be an interesting subject of study. It 
would not be difficult to so arrange the appa- 
ratus that the shadow of the medium’s entire 
body could be obtained. The switch for 
operating the coil should be placed within 
reach of the obserrer on the top of the cab- 
inet, BO that the flood of rays need only be 
turned on when sonaething is going on worth 
inrestigating. In this way no possible injury 
could result. 

At the first sitting at which the illumina- 
tion of the floor was tried Eusapia com- 
plained of this light, which appeared to be 
quite accidental. I accordingly constructed 
a grill of vertical stripe of thin wood, painted 
black. The floor of the cabinet was covered 
with this. From her position in front Eu- 
sapia could not have seen the light on ac- 
count of the grill, while the observer above, 
looking down directly between the strips, 
could see the illuminated floor without diffi- 
culty. The object of illuminating the floor 
was of course to obtain a luminous back- 
ground against which moving objects could 
be seen. It proved to be a very effective way 
of investigating cabinet phenomena. 

On two occasions the black object which 
appeared was pointed, on the third, when the 
table was seised it was blunt and rounded. 
Eusapia had pushed her chair back until her 
back was against the curtain, and I doubt if 
what I saw was the “third arm”l On the 
occasion when I held one of Eusapia’s hands, 
nothing was disturbed in the cabinet, but 
some very fine levitations occurred, in a bril- 
liant light, and 1 could not only see between 
the medium’s knees and the legs of the table, 
but passed my other hand between them and 
her skirta. I felt very positive that the legs 

of the table were free from contact with any 

part of her person. 

The proper system of investigation, in my 
opinion, is the one outlined. TiVhenever I 
saw anything going on in the cabinet, I sent 
an electric signal to seance room, so that par- 
ticular pains could be taken by the persons 


holding her hands, to see whether the contact 
bad been broken at the moment. 

If the phenomena are genuine it can be 
proved by the X-rays, I think, and in no oiher 
way. Madam Palladino need have no fear of 
the X-ray test, if the thing seen in the cab- 
inet is a snpcrnormal third arm. If the sit- 
tings had not been suddenly terminated, I 
feci certain that at the next one we should 
have had a complete explanation of how the 
disturbance in the cabinet was created. I 
am quite ready at any time to aid Madam 
Palladino in establishing tho genuineness of 
her supernormal powers by means of the X- 
rays. E. W. Wood 


THE CiK}iE(JIE FOVEDiTlON 
The following letter has been addressed to 
the trustees of the Carnegie Foundation for 
the Advancement of Teachiiig : 

CoLimat/k, Mo., 
March B, 181(1. 

To the Board o( Trustees o( the Carnegie Founda- 
tion tor the Advancement of Teaching. 
OentUmm- At a largely attended meeting of 
members of the laeuKles of the University of 
Missouri It was voted that the following oom- 
munieation be sddresied to your board as a body, 
and to Its individual members: 

The purpMe of the foundation of which you 

sions of the founder and in subsequent official 
statements of the trustees, arc “ to servs the cause 
of higher education by advancing and dignitying 
the profession of the tescher in higher institu- 
tions of learning,” especially with a view of ren- 
dering that profession attrsotive to Inorsasing 
number of ahte men. , Through the desire of many 
institutions to enjoy the benefits of the founda- 

tion, it has come to he also an important instru- 
mentullty for influencing and coordinating the 

educational policy of a considerable number of 
Ameriean universities and colleges. It is evident 
that these functions, of great potential usefulness, 
am in the long run be successfully performed only 
if the management of the foundation retains the 
eonfldenco and sympathy of university officials 
and of the general body of university teachers. 
Though the foundation may do something to in- 
crease tl.e material comfort m old age of tome 




)l4T 20, 1910] 


SCIENCE 


781 


memben of the teaching profeeeion, it can not 
occompliah ite umounced primmiy purpoec unleea 
iU lotivitiei ue inch at, in the opinion of the 
majority of unirertity teachert, actually tend to 
advance and dignify their profeetion. And it can 
not long retain the bencflcial influence which it 
may properly excrciee over the policiee of ineti- 
tutione, unicte their facultiet and governing 
bcordi continue to believe that the foundation 
will fulflll the promitei implied in itt rulee. 

Oertain recent acta of the foundation appear 
to UB to be not only inequitable in theneaeivea 
but alto to bo likely to deetroy the confidence of 
univertity teachert and univertify boards in the 
otability of the foundation’e policy, in the truit- 
worthineii of its announcements, and in the gen- 
eral tendency of itt work to render ike profeetion 
more attractive to young men of independent 
spirit and high ability. While we do not feel 
called upon to express any opinion concerning the 
intrinsic desirability of a general and unqualified 
system of length-of-service peniiont, we consider 
the abrupt abolition of such a system, without 
notice, after individuals and institutions have 
for four years been basing their acts upon the 
foundation’s announcement that it would grant 
such penticns, to be unfair to those directly af- 
fected and provocative of indignation in nearly 
all teachert not directly affected. We, therefore, 
retpeotfully requeit that your board, at early at 
may be convenient, reconsider its action upon 
this matter. We believe, alto, that further legis- 
lation is desirable, with a view to reassuring the 
academic public against tbe anticipation of other 
sudden and radical chongee of the foundttion'i 
policy, and with a view to promoting a better and 
more sympathetic understanding between the 

management of the foundation and the general 

body of toaohers. 

While we do, pot desire to suggest the detoile 

of the legislation to be adopted, we are of the 

would make for the advancement of the teaching 

prafeeilon, and therefore for thp reoliation of 

the purpases of the foundation ; 

1. The adoption by your board of euch tupple- 
mentary legielotloa at shall effeotually safeguard 
the intereeti of thoie who have, during the pest 
four years, been influenaed in the eonduet of their 
affaire by expectations aroused by tbe old eervice- 
ponilon rnle. 

2, The adoption of a new rule, whereby no es- 
sential changes msy be made in any of tbe funda- 
mental rules of tbe foundation without several 


years’ notice, duly promulgated to all of the inrtl- 
tutions upon the accepted list. 

3 The inclusion in the membership of the board 
of trueteee of representatives of the teaobing 
branch of the profession. 

All of which is submitted to your favorable 
coneideration. 

C. Stcabt Gaokb, 

W. 1, Daumtobi), 

H. B. Shaw, 

Commtflee 


SCIBSTIFW NOTES AND NEWS 

PROPEgsoK Svante Ahhhenius, of Stock- 
holm, hat been appointed Silliman lecturer at 
Yale University. 

Ds. Qeoroe E. Hale, director of the Mount 
Wilson Solar Observatory, has been elected 
an honorary member of the Royal Institution, 
London. 

CAMRRinaB UmvEHSiTY will confer honorary 
degrees this term on Sir Oliver Lodge, E.E.S., 
prineipsl of the University of Birmingham, 
and Profesoor W. H. Perkin, F.R.8., professor 
of organic chemistry in the Victoria Univer- 
sity of Manchester. 

At the meeting of the Royal Society on 
May 6 the following candidates for fellowship 
were elected into tbe society; Mr J. Barcroft, 
Professor G. C. Bourne, Professor A. P. Cole- 
man, Dr. F. A. Dixey. Dr. L, N. G, Filon, 
Mr. A. Fowler, Dr. A. E. Garrod, Mr. G. H. 
Hardy, Dr. J. A. Barker. Professor J. T. 
Hewitt, Professor B. Hopkinson, Dr. A. Lap- 
worth, Lieutenant-Colonel Sir W. B, Leish- 
man, Mr. H. G. Plimmer and Mr. F. Soddy. 

At a meeting of the American Academy of 
Arts and Sciences, held on May 11, it was 
voted to award the Rumford premium to 
Charles Gordon Curtis “ for his improvements 
in the utilisation of heat as work in the steam- 
turbine.” 

Da. F. L. Chase has been appointed acting 
director of the Tale Observatory. 

PaoPEssoR Frederic P. Gorham, of the bio- 
logical department of Brown University, has 
beeia appointed by tbe commissioners of shell 
fisheries of the state of Rhode Island to make 
a atudy at the distribution of the ee#age in 
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Narragweett Bay in relation to tlie oyatei 
beds. 

Mr. P. H. Cowill, F.E.S., chief aaeietant 
in the Hoyal Observatory, Greenwich, has 
been appointed superintendent of the Nautical 
Almanac, in succession to Dr. A. M. W. Down- 
ing, who has retired. 

Pbopessoe Fiizokbald has resigned the 
chair of engineering in Belfast Dniveraity. 

Da. HAavKV W. Wiley, chief of the Bureau 
of Chemistry, TJ. B. Department of Agricul- 
ture, has been elected president of the Amer- 
ican Therapeutical Society for the coming 
year. The next meeting of the society will 
be hdd in Boston in May, IBll, under the 
auspices of the Harvard Medical School, 

Thb Pennsylvania Chapter of the Society 
of the Sigma Xi has elected Professor L J. 
Schwatt preeident, and Professor Wm. Easby, 
vice-president for the year 1910-11. 

Mb. J. B. Ttrssll has been elected presi- 
dent of the Canadian Institute. 

Mr. Alban Stewart, of the botanical staff 
of the New Hampshire College, h« spent 
more than a year on the Galapagos Islands, 
making botanical notes and collections, which 
he has since worked up for publication at the 
Gray Herbarium of Harvard University, 
under the direction of Dr. B. L. Bobinson. 

Dr. Louis A. Bauer gave an address, under 
the auspices of the Joseph Leidy Scientific 
Society, “ On the Cruise of the Camtgie" on 
May 10 before the students of Swarthmore 
College. 

Mr. Douolas Mawson, professor of geology 
at the University of Sydney, is passing 
through the United States on hia way to Aus- 
tralia, 

It will be remembered that Mr. Henry 
Wilde, P.E.S., D.C.L., D.Se., who had already 
founded at Oxford the Wilde readership in 
mental philosophy, the John Locke scholar- 
ship, and the Wilde lectureship in natural and 
comparative religion, established recently an 
annual lecture on astronomy and terrestrial 
magnetism, to be called the Halley lecture^ 
“in honor and memory of Edmund Halley, 
some time Savilian professor of geometry in 


the university and astronomer royal, in con- 
nection with hia important contributiona to 
cometary astronomy and to our knowledge of 
the magnetism of the earth." Dr. Wilde 
delivered the first lecture on May 10, the title 
chosen by him being “ On Celestial Ejecta- 

It is announced that the erection of a labo- 
ratory for research in chemistry at Harvard , 
University to be dedicated to the memory of 
Dr. Wolcott Gibbs is now assured. The small 
residue required has been underwritten by a 
friend. The site of the laboratory will prob- 
ably be near the University Museum. 

Dr. Noah Knowles Davis, professor emer- 
itus of philosophy in the University of Vir- 
ginia, has died at the age of eighty years. 

Sir WiLLUM Hucoins, eminent for his con- 
tributiona to astrophysics, past president of 
the Eoyal Society and of the British Associa- 
tion for the Advancement of Science, died on 
May 12, at the age of eighty-six years. 

By action of the trustees of the Missouri 
Botanical Garden, five research fellowships 
in the Henry Shaw School of Botany have 
been established, each carrying an allowance 
of WOO per year. In memory of the late 
president of the board of trustees of the gar- 
den, who had held that office from the organi- 
zation of the board until his death thi' spring, 
these are to be known as the Eufua J. Lack- 
land Eesearch Fellowships. 

Eeoteb’s agent at Georgetown, British 
Guiana, says that Sir Francis Lovell, dean of 
the London School of Tropical Medicine, has 
concluded his tour in the West Indies. His 
appeal for subsidies for the school from the 
various governments has been suaceasful, 
useful sums being promised from all the 
British possessions. Barbadoes has promised 
£80 a year; the Windward Isles £50; the Lee- 
ward Isles £100; Jamaica £100, and Trinidad 
£100, and there is every likelihood that Brit- 
ish Guiana will undertake to give a contri- 
bution. 

In a report of the committee appointed by 
Provoat Harrison, of the University of Peim- 
eylvania, to consider plans for the future 
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cliaicel and snrioloeical departments is di- 
vided into four parts: (1) The clinical and 
social work in allotted districts; (2) social 
research; (3) general educational work; (4) 
the stimulating of the publio to action. 

CoKOSESSMAN Mann has introduced two 
health bills in the House of Ilepresentatives. 
One is a bill to enlarge the Public Health and 
Marine Hospital Service, changing the name 
to “The Public Health Service,” while con- 
tinuing it under the Department of the 
Treasury. The bill creates a division of 
water supply, to investigate the pollution of 
streams, and confers authority to investigate 
tuberculosis, typhoid fever and other diseases. 
The other is a bill embodying the original 
suggestions of the Oommittoe of One Hun- 
dred before Senator Owen’s plan for a de- 
partment was presented. This makes, at 
least, six important puhlic health bills now 
before congress, the other four being the 
Owen bill (S 6049) in the senate, the same 
bill in the house introduced independently by 
Oongressmen Orcager and Haima, and a 
modidcation of the Owen bill introduced by 
Congressman Simmons. 

At the decennial convention for the Bevi- 


thorized to appoint delegates: the Secretary of 
Agriculture, the Secretary of Commerce and 
Labor, the Association of Official Agricultural 
Chemists, the Association of State and Na- 
tional Food and Dairy Departments, the 
Wholesale Druggists Association and the Na- 
tional Dental Association. 

The School of American Archeology will 
continue during the year 1010 the work of 
exploration and excavation of ancient ruins 
with ooUateral ethnological and historical 
work in New Mexico, Utah, Ariaona and 
Central America, The season for work in the 
southwestern part of the United States is 
from June 1 to November 1; in Central 
America it is from December 1 to May 1. 
Prtqierly qualified persons will be admitted 
to the field expeditions of the school or to 
undertake research work under its direction 
in Santa F6 or elsewhere, on satisfying the 
staff of their ability for original investigation. 
Those who desire to undertake such work 
should write the director, Mr. Edgar L. Hew- 
ett, stating bis or her wishes, giving such 
information as to qualification as would nat- 
urally be needed and stating when and for 
what length of time they desire to take up 


sion of the Pharmacoposia, held in Washing- 
ton, D. 0., on May 10, Dr. H. W. Wiley was 
elected president and Dr. Joseph P. Reming- 
ton was made chairman of the revision com- 
mittee of fifty which will be divided into fif- 
teen sections to which are assigned specific 
subjects. The next meeting of the committee 
will be in 1920, but the work of TevislMi is 
already under way and will be pushed as 
rapidly as possible. The delegates to this 
convention are accredited representatives cf 
inoorporated medical and pharmaceutical as- 


Duuiho the week of May 30-June 4 a party 
of etudents from the college of agriculture 
of the University of Wisconsin, under the 
direction of several members of the faculty, 
will inspect some of the fine farms, creamer- 
ies and farm product manufactories of the 
southeastern part of the state, This form of 
instruction has been applied to students of 
animal husbandry in previous years, but has 
never before been given to students of agri- 
oultuie in general. 
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UNIVERSITY AND EDUCATIONAL NEWS 

It is reported that Talc Univereity will 
appropriate from $80,000 to $80,000 a year 
for the increase of aalariee of profesaora. 

Wesleyan Univerbitv has been admitted to 
the Carnegie Foundation for the AdTance- 
ment of Teaching. 

Da. Hobekt Kennedy Duncan, professor of 
industrial chemistry at the llnivereity of 
Kansas, has accepted a call to the Dniveraity 
of Pittsburgh. 

Chables H. Shattuoe, PhJJ. (Chicago), 
has been appointed professor of forestry in the 
University of Idaho. 

Da. James F. Abbott has been promoted to 
a professorship of zoology in George Wash- 
ington University. 

At Cornell University promotions to full 
professorships have been made as follows: J. I. 
Hutchinson and Virgil Snyder, in matbe- 
niatios! A. W. Browne, in ehemistry; E. M. 
Chaniot, in sanitary chemistry; E. H. Wood, 
in engineering, and H. D. Hesa, in machine 

Mb. Nathan C. Grimes, instructor at the 
University of Wisconsin, has been appointed 
professor of mathematics in the University of 
Aritona. 

At Stanford University, Dr. E. C. Dickson 
has been appointed assistant professor of 
pathology and Mr. Thomas B. Hine, acting 
instructor in chemistry. 

Miss Annie Louise MacLeod, of Nova Sco- 
tia, has been appointed resident research fel- 
low in chemistry at Bryn Mawr College. 

At Haverford College, Professor A. H. 
Wilson, of the Alabama Polytechnic Institute, 
has been appointed associate professor of 
mathematics, as successor to Professor W. H. 
Jackson, who returns to England. 

Clinton R. Stauffer, Ph.D., instructor in 
geology at Western Reserve University, has 
been appointed assistant professor of geology 
in the School of Mining (Queen’s University) 
at Kingston, Ontario, 

Da. E. J. Goddard, Linnean Macleay fellow 
in zoology, Sydney, has been appointed by the 


council of Stellenbosch College, South Africa, 
to the chair of zoology end geology in succes- 
sion to Professor R. Broom. 

DISCUSSION AND CORRESPONDENCE 

THE LENOTH OF SERVICE PENSIONS OF THE 
CABSECIF, FOUNDATION 

To THE Editor op Science; So many errors 
have been put forth under the protection of 
anonymity, and this is deservedly in such 
disrepute, that the only czcuse I can give for 
not signing my name to this note is the self- 
evident one that some of those to whom I re- 
fer might thereby be recognized. 

I have read with interest the rather caustic 
criticisms on the change of the policy of the 
Carnegie Foundation with reference to vol- 
untary retirement after twenty-five years of 
service, and must confess that some of these 
criticisms read to me, doubtless wrongly, as 
though they proceeded by some process of in- 
direct inspiration from persons who had 
hoped to give up their teaching duties and 
that this disappointed hope bad rendered 
them somewhat acid. 

As a comparatively young man (88) whose 
twenty-five years of teaching and scientific 
work will not end for nine years more, may I 
give my opinion on the new ruling I 

I regard the Carnegie Foundation as one 
of the most signally useful methods that 
' could be devised to elevate the dignity and 
honor of the profession of teaching. I do not 
see how any teacher can fall to feel more as- 
sured as to his own future and that of his 
family as a result of these rather generous 
provisions. Very few of us save anything and 
it certainly gives one a sense of greater ease 
and freedom from worry to know that when 
those days come when one must perforce feel 
that advancing age renders impossible the old- 
time efficiency, provision has been made for 
the passing of the closing years of life in dig- 
nity and honorable independence; would that 
the proviaione of the foundation could be 
extended to every teacher in state, ohurofa, 
city and country schools. 

Why should any one with to retire after 
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twentr-fiT« years of service! If disabled or 
incapacitated the foundation makes such re- 
tirement a possibility, and doubtless a wel- 
come one to some few to whom fate has been 
or may be unkind. But the average professor 
after twenty-five years of service is at his beat 
as regards maturity, solid productive ability, 
and influence over youth through the poise 
and weight given by years and experience. 
Personally, I should hate to retire after 
twenty-five years of work, though I admit that 
the power thus to enjoy one’s oiium cum dig- 
nilate as a well-earned reward, and the possi- 
bility of doing just the work one likes best 
without hampering scholastic duties appeals 
Strongly to universal human nature, and con- 
fess that it might conceivably appeal very 
strongly to me. 

I know of several men, personally in one or 
two cases and by hoaraay in otiier cases, who 
had hoped to take advantage of the tweuty- 
five-year provision within a few years. A» 
far as I know, they are all doing good and 
valuable work, are all in good health, are 
under fifty-five — in one case by a considerable 
margin— and I do not believe that they are 
worked too hard. All are thoroughly honor- 
able, upright men, and are honest with them- 
selves in believing that they are justified in 
trying to take advantage of this provision. 
Personally, and perhaps wrongly, I feel that 
their retirement at this time would be to some 
extent a misuse of the foundation, and 
amounts almost to a desertion of their post 
of duty. Were we in a Utopia where all. 
business men, mechanics, professors and sci- 
entists, could rest and play after reaching 
fifty, we as a world might be much happier. 
By “ rest and play ” I mean working hard at 
the work we love best. Till we reach that 
Atlantis, however, our thanks for the bless- 
ing of work as long as we can work. 

Doubtless the men to whom I have referred 
will continue their productive work, though 
one had no definite plans other than retire- 
ment to his farm, Kow I may not know all 
the oircumstances which prompted these men 
io seek retirement after twenty-five years of 
service, but I can not feel that the purposes 
of the foundation would have been atrictly 


adhered to should this be granted them. I 
can not feel that the withdrawal of the priv- 
ilege of retirement after twenty-five years 
works any injustice; the error came in lack 
of foresight in announcing this provision at 
the start. We need vigorous, young, enthusi- 
astic men, but the more respected, well-poised, 
experienced men between fifty and sixty-five 
plus we can keep on our facultic!!, the better 
for our institutions. Z. 


SCIENTIFIC BOOKS 

The OuUck Eggiene Senes. By Luiube 
Haiset Ouuck. Book One; Qood Health. 
By PSASCES Ouuck Jewett. List price 
40c. Book Two: Emergencies. By Char- 
lotte Vetteh Guliok. List price 40 c. 
Book Three; Town and City. By Frakoee 
Gulick Jewett. List price BOc Book 
Four: The Body at Work. By Frances 
Gulick Jewett. List price .BOc. Book 
Five: Control of Body and Mind. By 
Frances Guuck Jewett. List price 60 o. 
Boston, Ginn and Co. 

The editor states the objects and general 
plan of these books as follows - 
The objects of this senes of books on hygiene 
is to teach the fimdaiiiental facts of health m 
such a way that the teaching shall result in the 
formatioB of health lialiits hj the children. . . . 
In order to maintain the interest and avoid the 
ditMkoiQg effect of tUe aLuual review o£ identical 
BUbjecU, I have endeavored to supply each year 

bygicDic directions , . . The style of the aeriea 
U rather that of the story than that of the text- 
book. 

In four respects we have attempted in thU 
series to do what so far as we know, has not been 
attempted before. (1) We have endeavored to 
present to children a series of texts In which the 
central theme shall be hygiene. The current text 
books treat of physiology and anatomy primarily. 
... (2) It is the purpose of this series to treat 
eaoh subject in a purely scientific as distinguished 
from a philMOphical manner. ... (3) We have 
jpresentsd a new point of view ip each volume. 
... (4) These little volumes have been prepared 
with the same kind of utilisation of original 
worin as If they had been intended for adul^ 
Boieatifie workers. 
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The Tdume entitled "Good Heelth” wu writ- 
ten for the fourth grade. In thie a general view 
la taken of the aubjeot Scarcely any anatomy 
and relatively little phyalology ate given, the 
main contenta of the book eonaiating of concrete 
and intereating facta relating to pure air, tobacco, 
cleanlineaa, aleeping, eye-eight, alcohol, hearing, 
huger naila, hair, care of now and teeth, and 

The eecond volume in the aeriea, " Emergenmea,” 
approachci the anbject of the formation of habita 
from the ctandpolnt of the emergenoiea which 
come to children. The akin ia diacuaaed . . . 
from that [atandpoint] of blietera and bnrna. 
The habita that it ia dedrable for children to 
form with reference to conduct during emergen- 
ciea form the aubjeet matter of the year. . . . 

The volume "Town and City," which la pre- 
pared for the eteth year of achool life, preaenta 
the aubjeot of hygiene from the atandpoint of 
the community, and habita of action which have 
a aocial bearing are diacuaaed; ... the reeulta 
of overcrowding, clean atreeta, garbage, aahee and 
refuae, parka, playgrounda, public bathe, water 
aupply, preventable dlaeaaee, food inapection, epi- 
demlca, vaccination, tuberculoela, city health, 
alcohol, microbea and dleeaae. Theae are all topica 
in which individual action ia involved. In all of 
them the relation and ipecial emphaaia are with 
reference to the itate. The book if thua made an 
agency lor the formation of habita having a 
community bearing. 

The fourth volume, " The Body at Work," which 
ia intended lor the aeventh grade, coven eome- 
what in detail the aubjecta ordinarily oovered in 
the atandard phyaiologiea, but emphaaia ia laid 
on the training of the body for dfidency. Thua 
much ia aaid concerning the Importance of good 
pocture and how to eecure it; how one tralna the 
muaclea of the body that they may be efflclent, 
enduring and atrong; the nature and character 
of uaeful ezerciae; how dlgeatlon if moat efficiently 



to the eatabliahment of bahita theanaclvea — “ Con- 
trol of Mind and Body.” In thia book if dif- 
cuaaed with acme deUil how habitf an formed, 

how habita are broken^fatlgue, the^ohaoew 
development of the brain and apinal cord, the 
freedom wUch well-ordered habiU give to the 
peraon who haa them, the nerve endinga, their 
care, etc. The whole purpoee of the book if to 


give the individual that information which ia 

related to the eatabliahment of wholeaome habita, 

particulaxly wholeaome habita which ahall be 
effective in the control of conduct. 

A careful examination of theca books jnsti- 
flea the following oharacterixation : 

1. They are written in a clear, readable 
atyle that is attractive and likely to be inter- 
esting to children. 

2. They represent a aerial atory rather than 
a series of elementary and more advanced pre- 
sentations of the same material. Each book 
is a new book on a new subject (aa compared 
to the preceding book). 

8. The facta presented are drawn largely 
from the results of accepted scientific investi- 

gations. The authors have made painstaking 
use of recent authoritative, scientido litera- 
ture (for example note the discussion of the 
structure and physiology of the brain, and 
Cannon’s experiments on intestinal move- 

4. The general motive, aa indicated in the 
prefaces, is of a high order. The authors aim 
at human efficiency. The acquisition and con- 
servation of health is regarded as an indis- 
pensable means to that higher end. 

6. These qualities combine to make this an 
exceptional aeries of books, appearing in 
marked contrast with the conventional lohool 
text with its stereotyped style, its repetitions 
of text and illustration, its philosophical 
6rigin and consequent scientific inaccuracy, 
its limited scope, and its narrow ideal. 

Several minor criticisms may be advanced 
as follows; 

1. Book one, “Qood Health,” would be 
more complete if it contained some reference 
to the care of the exoretions. 

The system of ventilation shovm diagram- 
matically on page 2S ia an approved plan. It 
is backed by aome of our best authorities. It 
is only fair to aay, however, that auoh sys- 
tema rarely work. 

2. Some of the treatment given in bods 
two, “ Emergenoiea,” is too advanced far 
children of the fifth grade. It contains e 
good deal of treatment that should be admin- 
istered only by persona of smne mstorlty- 
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Poiionoui antiseptics should not be trusted to 
irresponsible children. The chapters on for- 
eign bodies in the eye, on bandaging, and on 
poisons and their treatment, contain methods 
of treatment which would be unsafe in the 
hands of children. 

8. One would expect a discussien of the 
“typhoid fly” in book three, “Town and 
City.” Investigations of the last few years 
indicate that the fly is a most important fac- 
tor in community hygiene. 

The investigations of Meylan on smoking 
which have appeared since this book wae 
written seem to throw considerable doubt upon 
the method and oonclusions of Dr. Seaver’s 
work, which is so liberally quoted in this 
book. Many of our discussions of the injurious 
effects of tobacco and alcohol need the careful 
and painstaking supervision of a trained in- 
vestigator. It is easy to make serious mis- 
takes in drawing conclusions from experi- 
ments and observations which are not prop- 
erly checked with controls, or in comparing 
effects when the causes are complex and di- 
verse, and therefore not productive of effects 
that will permit legitimate comparisons. 

4. Book four, “The Body at Work,” em- 
phasizes good posture. There can be no doubt 
concerning the evils that accompany marked 
spinal curvature or a marked flattening of the 
chest with a great rounding of the shoulders. 
But so far as I know, we have arrived at our 
conclusions relative to cause and effect in 
these conditions philosophically and not sci- 
entifically. In addition I must admit, no 
matter how it offends my esthetic taste, that 
I have seen very few perfeotly straight backs 
and shoulders. Most men have a stoop, and 
nearly all of uz show a spinal deviation. 

It would appear on pages 29 and 80 that 
the cuts there given represent either smooth 
muscle fibers, or nucleated forme of lower 
animals. Th^ are not the human striated 
variety which is there under discussion. 

Page 81. The soleua and gastrocnemius 
muscles seem to have exchanged names—* 
very slight error and of no consequence. 

Thoius a. Stout. 

Couaoi or ut Cm or Nxw You 


AgricuUural BacterioUgy. By Professor H. 

W. CoKN, Wesleyan TTniversity. 

The second edition of Conn’s “ Agricul- 
tural Bacteriology” has been materially re- 
duced in volume and has been brought more 
within the compass of a text suitable to the 
needs of students in agricultural coIlegeB. It 
rightly emphasizes the great importance of 
microbes to fermentative activities, ss this 
type of organisms is of much moment in 
agricultural processes, both favorable and un- 
favorable. 

While covering the ground on the whole in 
a thorough manner, the volume is marred, 
however, by a certain loosenesa of statement 
in some of its chapters that is a serious de- 
fect in a classroom text, and the book eon- 
tains altogether too many typographical and 
textual errors for a second edition. 

To cite a few: “Fermentation and decay 
(p. 26) are defined as progressive chemical 
changes taking place under the influence of 
organic substances (evidently organized sub- 
stances is intended), which are present in 
small quantity in the fermenting mass.” 

Decay and putrefaction are characterized 
as decomposition of proteid matter, the dis- 
tinction being that decay occurs in the pres- 
ence of oxygen, while putrefaction takes place 
in its absence. It is, of course, well recog- 
nized that decay of carbonaceous matter oe- 
curs, and that meat and other proteids may 
also putrefy in contact with the air. 

The nitrates in the soil are stated (p. 47) 
as ranging from 0.1-0.2 per cent. This figure 
accords more nearly with the total nitrogen 
content of the toil “ Nitrites are chsnged to 
nitratea by the addition of another atom of 
nitrogen” (p. 87), meaning, of course, oxygen. 

Speaking of the Atotohacier type (p. 94) 
they are regarded as more vigorous than the 
aerobic type (Clostridium), meaning anaero- 
bic. The bacteroida of legumes are repeatedly 
referred to (p. 99) ea baoterioida. The bac- 
teria ooncerned in manure production are all 
regarded at putrefying organisma (p. 109), 
while, of course, it is well recognized that 
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many of the oi^aniama present in manure 
are not associated with the production of 
malodoroos compounds. 

Reference is made (p. 145) to Bacterium 
acidi lactici in some cases and then again to 

Bacterium lactie acidi, when evidently the 

same organism is meant. This is apt to con- 
fuse not only the beginner, but even the more 
advanced student. 

Numerous typographical errors as mis- 
spelled words, “dropped" lines, etc., occur, 
but these are not so serious in a way, as they 
can readily be recognised, but textual errors 
as noted above are less easily perceived by the 
student. 

Science should teach a student to be exact 
and definite, but when texts are placed before 
him that contain so many slips of the pen, it 
sets a standard that makes for inferior work. 

H, L. RuasELL 


SPECIAL ARTICLES 

KOTE ON THE CHBOHOSOUES Or KEZAKA. 

A CORRECTION AND ADDITION 

In my preceding accounts of the chromo- 
somes in Netara hilarie (1905-06) I described 
the idiochromosomes as being of equal sixe 
and failed to recognise a dimorphism of the 
spermatid-nuclei. I have recently discovered 
that this was an error; and It is one that I 
wish to correct in advance of a more detailed 
description because Neiara now stands as the' 
original representative of that type of insects 
in which neither a dimorphism of the sperma- 
tozoa nor a quantitative difference of chrom- 
atin between the sexes can be seen. 

That type was first based on the single case 
of Netara hihrie, but I afterwards added to it 
the lygteid species Oncopeliua faaciatvt on 
the strength of Montgomery’s earlier observa- 
tions on the male and my own unpublished 
ones on both sexes. I was led to reexamine 
Netara hitarie because of the discovery that in 
the closely allied southern species N. viridvla 
there is a- typical and very unequal pair of 
idiochromosomes, which show the usual re- 
lation to sex. The reexamination, in compari- 
son with N. viridula, proves that in my earlier 


account the idiochromosome pair was incor- 
rectly identified, and that in N. hilttrie 
there is in fact a slightly unequal pair of 
idiochromosomes. This is, however, not the 
smallest pair (which is common to the two 

species) as both Montgomery and I were lad 

to believe from the size-relations seen in other 
forms, but one of the largest; and in the 
second division it does not lie in the outer 
ring, as the small one does (a very exceptional 
position for the idiochromosome pair, as I 
pointed out) but occupies the typical position 
at the center of the group. The inequality of 
this pair in N. htlans may readily be over- 
looked, since it is but slightly marked— far 
less than in A", viridula, and perhaps even a 
little less than in Mineus, as heretofore 
described. Moreover, both idiochromosomes 
are more elongated than the other chromo- 
somes and often of nearly the same diameter, 
but differ in length. In polar views, therefore, 
the inequality often can not be made out, 
though in side views it constantly appears. 
My former figure of such a view actually 
shows an inequality of this pair, but insuffi- 
ciently, the smaller member being represented 
a little too long and thick. The inequality is 
often more marked than in the particular 
specimen there figured. 

Netara can, therefore, no longer stand as a 
representative of the “ third type " recognized 
in my paper of 1006, and Oncapeltue must 
probably take its place. I say “probably" 
because the case of Netara shows how readily 
a dimorphism of the spermatozoa may escape 
detection when only a slight size-difference 
between the idioohromosomes exists. Renewed 
studies upon Oncapeltue (a very favorable 
object) shows that a slight inequality of the 
idiochromosomes may in fact often be seen at 
every stage of the spermatogenesis, from the 
pre-aynaptic period onward. Quite as oftm, 
however, they appear equal, and the size- 
variation appears to lie within the range of 
variability in the other chromosome-pairs. A 
final decision in regard to this species is re- 
served for a future more detailed account. 

A second point of interest, formerly over- 
looked, is the existence in the second division 
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of both apeciM of Netara of « quadripertits 
chromoBome, composed of two Bomevliat on* 
equal components and having exactly the fonn 
of a butterfiy with wide-spread wings. This 
dement, always lying in the outer nng and in 
constant position with respect to the spindle- 
axis, divides equally into two double elements. 
Each spermatid-nucleus thus receives six 
single chromosomes (including one idiochro- 
moBome) and one double element; though the 
duality of the latter is often obscured in the 
later anaphases. This phenomenon may indi- 
cate that a change in the chromosome-number 
is in progress, the double element represent- 
ing either the initial stages in the separation 
of one of the “ autosomes ” into two (as ap- 
pears to have occurred in case of the X-chto- 
mosoine of Syromasles, Fitchta, etc.) or the 
£na] stage of a fusion of two into one. 

Enuunn B Wilsox 

THE BTRUCn’RAL CHARACTERISTICS AXD RELA- 
TIOSB or THE ArOBAL riBHES' 

The characteristics and relations of the 
Apodals (Apodes) have been involved in much 
uncertainty even to the present hour. Never- 
theless, no order appears to be really more 
trenchantly differentiated when a sufficient 
number of akdetons is at hand. Their chief 
characteristicB of ordinal value may be given 

Order Apodts 

The order of eels or apodals is composed of 
fishes with a ikull speoialiied especially by ita 
extension forwards and the coalescence of the 
ethmoid, vomer (and premaxillaiiesi) into one 
piece which projects and is clamped laterally 
and more or less backwards by the maxillaries, 
the fusion with the Tomer ( t) or loss of the 
premaxillaries, the alight development of the 
palatal and pterygoid eyatems, the junction 
of the parietal bones, the preeence of a chain 
of auborbital bones, the single cotyloid condyle 
for the articulation of the vertebral column, 
the freedom and reduced development ol 
the ihoulder girdle (and in some the com- 
plete loss), the single ooraco-scapular plate 

‘Abstract of a communioatioa to tbs Natiimal 
Academy of Sciences, April 21, 1910. 


in which are ossified the hypercoracoid and 
hypocoTBCoid, the mesocoracoid being lost, 
the brain of the ordinary teleost type but vrith 
secondary olfactory lobes in front of the prin- 
cipal ones, the great development of the 
branchioetegal apparatus, and the development 
of a pneumatic duct between the air-bladder 
and alimentary canal, and the loss or abdom- 
inal position of the ventral fins. The species 
propagate in the sea and pass through a pe- 
culiar stage known as the Leptocephalus or 
Atopickihys form, a ribbon-like translucent 
condition from which develops a later eel-like 

All the known species have the familiar 
eel-like form in varying degrees, some being 
much stouter and others excessively elongated, 
but the form is not an ordinal character, al- 
though in this case to a large extait coordi- 
nated with such characters. The sbaence of 
ventrals which gave name to the order 
(Apodea) is falsified by extinct representa- 
tives of the family Anguillavidas, although 
juitified by all the living species 

Inesmuch es much difference of opinion 
has prevailed respecting the homologies of the 
fuptaoral dentigerous bones, and as silence 
respecting them might be interpreted as the 
result of ignorance or undue disregard of 
others, some explanation seems to be called 
for here. By many of the old anatomiats, the 
upper lateral dentigerous bones were consid- 
ered to be palatines, but that view, for the 
moat part, has been long abandoned. Becent 
high authorities, however, have regarded the 
bones in question as not homologous for the 
Munsnids compared with the rest of the 
Apodals. While the upper bones of the An- 
guillids and other platyschistous eels have 
been admitted to be maxiUaries, the lateral 
dentigerous hones of the Hunenids have been 
bomologiaed with tbe palatines or pterygoids. 
In odier words, according to one author, the 
Hunenids have the “maxillaries absent, re- 
placed by the palatopterygoid, the mouth bor- 
detwi by the latter and the ethmo-vomer,” ac- 
cording to another, by “the toothed ethmo- 
vomer and pterygoids.’’ Such sn interpretation 
implies that the dentigerous bones, so mneb 
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alike and ao highly specialized, connected, too, 
in snch an unusual vay with the cranium, 
have developed from two extremely different 
sources; that (1) the usual dentigerous bones 
have retained in the platyachistoua eels, the 
functions performed in other fishes but under 
a highly specialized form, while (2) they have 
been lost in the engyschistous eels and bones 
(palatopteiygoid), which had been much re- 
duced or atrophied in the others, have been 
highly developed in the same manner but at 
the expense of the dentigerous bones of the 
typical eels. No reason has been assigned for 
such interpretations but it is probable that the 
posterior connection with the cranium of the 
dentigerous bones of the Muisenids was one 
cause. We are thus forced into one or other 
of the two forks of a dilemma: which is the 
more probable, (1) that bones of two very dis- 
tinct and disconnected arches have been in- 
versely developed at the expense of each other 
in a like highly specialized manner, or (2) 
that the vomer-ethmoid has projected in one 
type (Colocephals) more than in the others 
(Euchelyoephals) t The latter alternative has 
been preferred by the present author. 

As to the premaxillaries, they have been 
considered to have been lost by recent ichthy- 
ologists, but it is at least possible (or even 
probable) that they have been consolidated 
with the ethmo-vomer, as Peters and Jacoby 
contended. 

The order, as now limited, is represented by ■ 
two suborders, (1) the Euchelyoephals, in- 
cluding most of the species, and (2) the Colo- 
cephales, including (so far as known) only 
the Murtenids. The only near relations of the 
apodals are the Carencheli, known only by a 
single species, which is distinguished by the 
distinct premaxillaries, free nasak, etc. 

The Lyomeri, which have been generally 
associated with the apodals, are extremely dis- 
tant and conirait with them by the absence 
of most of the characters dUtinctive of the 
order, Tbeo. On* 

THE PEOm EE8TBIOTION OF SUOTNOPOlairoB 

SouE time ago I proposed the name Bvtr- 
mamuUa to replace Odsntoitomus, as ths lat- 


ter was found to be preoccupied in molluscs. 
Since then. Dr. 0. H. Eigenmann, overlook- 
ing my use of this name, again proposed 
EvermanMlla as a new genus of CharacinEe. 
with Cynepoiaimt literialu German as its 
type. Subsequently I renamed Dr. Eigen- 
mann’s genus Eucynopotamut, a fact he seems 
to have entirely neglected, as his later pro- 
posal of Evermannolut shows. Thus Evsr- 
mannolus must be considered an exact syno- 
nym of Eucynopotamui, embracing the single 
species E. hiserialit. The wrongly identified 
genus Eucynopotamut of Eigenmann may 
now be known as Galeocharax gen. nom. nor. 
(type Cynopotamut yulo Cope), to embrace 
the species 0. magdalenos, 0. humeralis, 0. 
pule and 0. inerii. Henrt W. Powler 
Aoadeht or Natural Sciences 
or Philauelphu 
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Ik» Uildew of Omttny caused by PKytophthora 
Oaotorum (Lei. <{ Cohn) ScAroeter; Professor 
H. H. Whetzel, Comell University. (Bead by 
Mr. V. B. Stewart.) 

Ths mildew hat long been known to the ginseng 
growers of Japan. It it known as “ Kofhi-ore,” 
meaning a “ bending-at-the loins," from the char- 
aoteristio drooping of ths leaflets at the end of 
the affected petiole. 

The relation of FkytopMhont oaotorum to the 
disease was first discovered by Hori in 1804 as 
pointed out by Van Hook. He demonstrated ths 
constant aseociation of thii welPknown Phyoo- 
myeete with the lesions on the ginseng. Van 
Hook discovered this disesH in Ohio and New 
York in May, 1906. He reports the constant 
abundance of oosporei of P. ooolorwm in the 
diecaeod atema So far as can be dotormined 
from the literature on the subject, no inoculation 
experiments have even been made to definitely 
establish the causal relation of this parasite to 
this disease. 

The writer has observed this dlseaae o 
occasional plant in ginseng gardens since 
An epidemic of it appeared in a large gfi 
plantation in New York Btats In 1900, oa 
a Joes of more than 80 pet cent. In some 
Microscopical examination of a Urge number of 
diseased plants showed the Phytophthen alwaya 
present in great abundance. 


Illi 
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ful itudy was made of the morphology prodimed Tisible gai from either of them. While 
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in diameter, which were relatively free from 
fungoua or bacterial infection. Theee spete oc- 
curred only in tubers from sulphured rows. They 
were more numerous in the heavily sulphured 
plots, but were present even where the teed piece 
had merely been dipped in sulphur. Potatoes 
exposed to sulphur fumes in the laboratory devel- 
opM similar depressed spots. 

This injury has apparently not been observed 
in the sulphur experiments conducted in the east. 
The California soils are peat and in late fall 
became quite dry near the surface, so that vola- 
tilisation of the sulphur could easily have oc- 
curred. 

Ouihnak tf Potato Canker (Ohryiophlyatte mio- 
htotuM BoMlb.) in Ifewfotmdland, and the 
Danger of iti Intmdwtton into the United 
Slater: Dr. H.' T, Gdseow, Central Experi- 
mental Farm, Ottawa. 

This well-known European potato disease has- 


the action of the parasite and when harvested 
break to pieces and thus the soil becomes infected. 
The disease made its appearance m 1*01 in Eng- 
land, is now present in Ireland, Scotland, Scan- 
dinavia, Germany and other European countries, 
but was not. until its discovery in Newfoundland, 
known on this side of the Atlantic. A visit to 
Newfoundland led to the discovery of the disease 
all over the neighborhood, and subsequently it 
was found to exist in other localities as well. 
As it was pointed out to me on inquiry that 
potatoes were imported in small quantities to the 
United States and Canada, great precaution is 
necessary to prevent the introduction and estab- 
lishment of this serious pest. On account of the 
dangerous nature of the disease it wan reeom- 
mended that immediate action should bo taken to 
safeguard the Interest of the American and 
Canadian farmers, and a committee be appointed 
to consider the beat means of dealing with the 







it Menu pnferable to uw the tuuns-" frog-eye " 
for the diMue of lyple leavoe c»uied by fitoepo- 
riam maKfaUorum toeteod of the Mme " browii- 
epot." (Speoimene of the dleened lea vet were 

Tin OUo Outinok of FMtarim Blight of Potato 
in m»: Profoitor A. D. SiLBY, Ohio Apieui- 
toral XiperlmeBt Stotios. (Seed by title.) 
On JfatMfim in onlafn PanaHia Baeteria and 
Bmtt! Hr. T«m. F. Mjuvm, Ohio Apleultaihl 
Stp^mest etatim. 


tioDihipe emoiig fungi In the production of diseaie, 
however, in thoae cuet, the taioeitted orgauiem 
mey be only a wmiptneltB, fonoving eloeely on 
the heeli of the tpecifio orginitm. It team prob- 
tble oieo that luoh nItUomhipe ti the latter may 
exlit between the tpeeihe fungue and certain 
bacteria. 

Such relationihip inggeiti itteif at prevailing 
between the FMorium of potato wilt and a certain 
VermiOttieria whieh it to frequently amoeitted in 
ouliure work upon potatoet infe^ed internally 






Hyoologiail Stuiiet upon WAeot ani Wheat Soilt 
to Determine Potrible Caiuee in Deterioration 
in Yield t Professor T. D. Biokwith, North 
Dakota, Agricultural College and Experiment 
Station, (Read 17 Professor H. L. Bollej.) 
Analysis of soil solutions made from old wheat 
soil and from virgin prairie soil did not show 
sufficient differences to warrant the assumption 
that deterioration in yield is due to lack of plant 
food 


CoUetoMehum 67.0 

Uaeroeporium . . 63.5 

Uelminthoeporium 40.6 

FueoWutn 33A 

Intemodee 

CoUeMnekum 62.6 

dfocrosponum . S3.0 

nelnunthoeponum 34.6 

Fueanam 27.6 


Culture studies made frmn old wheat soil and Finally culture experiments made from roots 


from virgin prairie soil show that certain »il of wheat grown in old wheat soil showed the 
fungi belonging to genera known to bo pathogenic presenoe of Cof/efotriokum, Fveanum and ilaoro- 
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COHSTRCCTIVE COMMVttITY AHD PBR- 
BOHAL HYCIEHE' 

I. The CoMMTOiTT 

The need of constructive work in med- 
icine applies to the community as well as 
to the individual. The steady growth of 
American cities— in fact, of the cities of 
the world— indicates that we are to become 
in the not far distant future predomi- 
nantly a city people. The accompanying 
diagram (A) shows how the rural popu- 
lation has been steadily falling and the 
urban population steadily rising since 
1880 in all five census divisions of the 
United States. In Massachusetts, during 
the same period, there has been an abso- 
lute decrease of some thirty thousand in 
the rural population, white the urban 
population has increased by over one mil- 
lion. This is shown in graphic form in 
diagram B. The remarkable growth of 
the cities appears more graphically still 
in the diagram (C) showing the growth 
in the urban proportion of the population 
during the past eleven decades. 

The causes of this steady urbanization 
of our kind are not far to seek. Three 
sets of causes may be read by him who 
runs. First is the economic cause. Owing 
to the use of machinery, an ever smaller 
fraction of our people can be engaged in 
the production of enough raw material to 
supply the needs of the world. To pro- 
duce more than this is to invite economic 
disaster. Hence a progressively large 
fraction of the people will be engaged in 
‘An addroBB delivered at the College ol Pbyiri- 
ciana and Butgeona, Nevr York City, April 14, 
l#0e. In the eouree of Columbia Dnivereity lec- 
tures on sanitary ecienoe and public boalth. 
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Fio. A. Diagram* aboiriiig the inereaae in the per . 
decreaee in the per cu 

and that in black the rural population In each caee. 


the elaboration of this raw material. This 
means cooperation, and cooperation means 
in the main community life. 

Second, social. We are primarily social 
in our interests, and in the main like to 
live near enough together to enjoy each 
other’s society. The chief rewards and 
the chief penalties of society are social in 
their nature. The severest penalty is that 
of solitary confinement, and the greatest 
joys are those which are associated with 
friendship. 

Third, cooperation. By means of co- 
operation we can secure for ourselves com- 
forts and pleasures of many kinds which 
it is quite impossible for the individual 
family to secure for itself. 

The fact of this progressive urbanisation 
would justify a most dismal outlook for 
the future of the world, did the prevailing 
opinions regarding the nature of ci^ and 
country life represent the actual facts in 
the case. I can not better indicate the 
present status of public opinion, and even 
of expert scientific opinion, than by quot- 
ing Theodore Roosevelt and the eminent 
Dr. Ogle. Theodore Roosevelt in The 0*t- 
loolc under date of April 19 says: 

The men nnd women on th« farms stand for 
what is fundamentallp best and most nesded m 
our American life. Upon the development of 


country life rest* ultinuitely our ability ... to 
supply the city with fresh Mood, clean bodies and 
clear brains that can endure the terrible straina 
of modem life; we need the development of men 
in the open country, who will be in the future, 
ae in the past, the atay and strength of the nation 
In time of war, and ita guiding and controlling 
spirit in time of peace. 

Dr. Ogle characterizes the city as “a 
mighty vampire, coutisually sucking the 
strongest blood of the county to keep up the 
abnormal supply of energy it has to give 
out in the excitement of a too fast and un- 
wholesome life.” 

There is, however, another point of 
view, another set of facts, which I believe 
warrants a readjustment of opinion. Let 
us look at the death rate, that measure of 
vitality in which is summed up all of the 
infiueuces that bear upon human life.. 
Here is a diagram {D) which shows 
clearly the changing character of the death 
rate in the city and in the country. 

An analysis of this set of figures is 
quite beyond the possibility of presenta- 
tion in a brief argument; but although the 
problem is complex, there seem to be clear 
indications that the death rates in cities 
are lowering; that infant mortality, par- 
tioularly in cities, is becoming less serious; 
and that in many cases [city] death rates 
and infant mortality are lowering at a 
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Fio. B. Urban and rural population In M 

ohuaetta aa ihown b; tha cenauaas of 1880, 1890 

and 1900. Urban population in outline and rural 
in blftolc. 


more rapid rato in urban oommunities 
than in rural districts. 

Let us turn now from this statistical 
contdderation to certain facts of general 
knowledge and obeerration which indicate 



not merely that we are gradually being 
forced to live together and are suffering 
thereby, but that we are learning to live 
together with increasing success and in 
some eases have already accomplished a 
result which places city life not only on 
a par with country life in healthfulne®, 
but superior to it. 

Water supply and sewage disposal are 
fundamental elements of wholesome liv- 
ing. In the very early days when the 
water supply was taken from pools or 



Fro. D. Biagram sbowing tha death rates Id 
registration etatos from 1890 to 1905 The solid 
line represents tbe urban rate and the dotted line 
the rural rate. Kote that the death rate is fall- 
ing much more rapidly » the cities than in the 
country. 

running streams, snd when human waste 
was either thrown on the land or into the 
water, it was necessary for families to live 
at considerable distances from each other 
if they were to be safe from disease ; and 
even then there was a large degree of sick- 
n«BB in the individual family, due to the 
family waste. The location of privies in 
relation to wells has been so thoroughly 
exploited as to only need mention. Grad- 
ually we have come to live closer and 
closer together. To-day in our well-ad- 
minigtered cities we have better conditions 
on the average than formerly obtained in 
the country, with respect to these two 
things. Our city water supply is safer 
than toat of country districts, which is 
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drawn from streams and pooh. This 
statement is true even when we compare 
the present city conditions with the 
country when it was sparsely settled and 
when the family lived quite by itself. The 
same is to be said in regard to the disposal 
of sewage. That is, these are purely me- 
chanical problems which have been solved 
by our sanitary engineers. By using water 
from a good city water supply we are in 
leas danger of oontraeting disease than in 
using country water j we are in less danger 
from the pollution and contagion result- 
ing from sewage in the city than we are 
in the country. 

This is not the only respect in which 
preventive medicine has been not merely 
remedying the evils of close dwelling to- 
gether, but making them a positive good. 
It would take an extensive survey of 
widely connected groups of facts to show 
the relation of food supply in the city to 
the food supply on the old, isolated 
country farm. I do not think it is open to 
the danger of much serious criticism to 
say that the food supply available in our 
cities is more varied and better suited to 
support life and to make eating a pleas- 
ure, than it is in the country. The day of 
the all-round country farm has nearly dis- 
appeared. Those who come to the farms 
in summer find that the farms are to a 
considerable extent dependent upon the 
same sources of food supply as are the 
cities. It is not a fact that many of our 
farms have regular supplies of freA veg- 
etables to be consumed during the various 
seasons of the year. This is far leas true 
in the city, where the food supply is made 
up of products drawn from various parts 
of the countiy and other parts of the 
world. By living together in communi- 
ties we are able to have fresh meat regu- 
larly ; this is rarely the case on the farm. 

I do not think it is too much to say that 


the milk supply of a modern, well-regu- 
lated city is better than the milk supply 
of the average farm where the dairy is un- 
supervised, the udders of the cattle un- 
washed, and the hands of the milkman in 
a not easily described condition. My own 
experience as a hoy working on a farm and 
in a dairy forms the basis for some of 
these judgments. In regard, then, to milk, 
butter, eggs, meat, fresh vegetables and 
fish— those of us who live in cities are on 
the average better off than those who live 
in the country, who are largely dependent 
upon what they themselves raise. These, 
again, are largely problems of health, and 
the end of improvement is not yet in sight. 
The chief objections made against the 
massing of people in cities, snd indeed of 
city life Itself, are that the city does away 
with privacy; that it creates dirt, dark- 
ness and bad ventilation iu our dwellings; 
that recreation is unwholesome, and, in 
general, that the pace of life is too fast. 
The science of medicine has a profound 
bearing upon these problems. Let us con- 
sider flrat the problem of ventilation. The 
most extreme conditions of artificial venti- 
lation are those which the submarine diver 
must face. Fresh air is forced to him. 
The air he breathes can be and is kept as 
fresh as that which is breathed by those 
who are in the open. It is true that people 
working out-of-doors in country districts 
breathe good air. It is very doubtful 
whether the habits of country people with 
reference to the ventilation of sleeping 
rooms are such as to give them any mani- 
fest advantage over the rest of us during 
sleeping hours. The problem of securing 
good air is purely a problem of sanitary 
engineering. It is not a problem of space. 
It is possible to so ventilate a room of any 
dimmisioDB that it shall be entirely suit- 
able as a pljce for working oi; sleeping. 
The tenement as such does not render it 
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necessary that the rooms shall be ill-venti- 
lated. It is possible to have large numbers 
of small rooms, adequately and automat- 
ically ventilated, The air can be kept 
free from dust and at suitable tempera- 
tures, having at the same time the proper 
amount of humidity. 

The problem of dirt is a similar one. 
The cleanliness of a room does not depend 
upon its size. The rooms of a tenement 
may be kept as clean as those in a well-ad- 
ministered office or even hospital building. 
It is a problem of adequate care, not a 
problem of congestion. Because a build- 
ing is situated in the country is no evidence 
that it is cleaner than a building situated 
in the city. 

The same problem presents itself regard- 
ing darkness. It is true that there are in 
the city many tenements with dark rooms. 
It is not true that this condition is neces- 
sary. Tenements with light rooms are 
now being built. We do not yet know to 
any full extent the character and effect of 
natural and artificial light upon human 
life. Important and interesting investi- 
gations have been made with reference to 
the effect of artificial light upon the 
growth of plants. We may discover that 
natural light is not necessary to any such 
extent as is at present believed. We do 
not know the possibilities even from the 
hygienic standpoint of indirect artificial 
Ughting. The problem awaits the investi- 
gations of the sanitary engineer and physi- 

The problem of privacy is the problem 
of the expensivenem of space in the city. 
Because we are dependent upon natural 
ventilation and natural lighting, and be- 
cause we have in the main patterned our 
dwellings after those which evolved under 
conditions of rural life, all our feelings 
»re to the effect that large roome are better 
than small rooms. With the building of 


comparatively large rooms and the influx 
of larger numbers of inhabitauts than was 
expected, there has developed the vicious 
habit of having a number of persons in- 
habit the same room. This condition can 
be partly met by the use of smaller rooms 
and forced ventilation. 

The evolution of the city kitchen is one 
of the straws which shows the direction of 
present practise. Some years ago m build- 
ing a house, the plan was altered so as to 
enable us to have a larger kitchen. We 
now see that this was due to a mistaken 
notion which has come down to us from 
the time when the kitchen was the center 
of the family life, when food was eaten in 
the place in which it was cooked, and the 
partaking of food together was a symbol 
of friendship. This larger kitchen proved 
a nuisance, for it involved too much walk- 
ing from one part of the room to the 
other. The modern apartment house 
kitchen, which is exceedingly small, filled 
with space- and time-saving devices, is 
easily kept clean, is more convenient, per- 
mits more rapid (^ration, and is in every 
way better than the old style kitchen. 

We do not yet know the feasible and 
even desirable limitatiams of space for 
various social and family uses. The dis- 
appearance of the trades from the home, 
the develi^ment of outside institutions as 
places for social life, and other changes 
have altered the basic space necessities of 
domestic life; but the traditions of the 
former conditions remain. 

This whole group of problems needs to 
be attacked by the social worker who is 
equipped with the tools of sanitary sci- 
ence. The great work of oonatructive 
medioine or “biological engineering” oon- 
sbta not in the futile effort to turn back 
the hands of the clock which marks human 
progress, in the attempt to reston rural 
oonditioBs, but in the atndy of the specific 
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conditions that are presented, in order that 
onr cities may he more healthful abodes 
than human kind has as yet possessed. 

Large steps in this direction have al- 
ready been taken, quite aside from the 
fundamental ones of securing a varied 
food supply, good water and ventilation, 
adequate disposal of sewage; doing away 
with dirt and darkness, and the conserv- 
ing of privacy, which have already been 
mentioned. We are awakening to the fact 
that there is a large group of elements in 
the situation which can only be attacked 
by the community as a whole. There are 
problems before which the individual 
family is helpless. I refer to such matters 
as the provision of adequate open air 
spaces for parks and playgrounds, places 
where wholesome social life may be car- 
ried on. We have already begun to realize 
that the average homes of our large cities 
are inadequate as social centers. We have 
watched with dismay the development of 
the saloon as a place where men may come 
together for social purposes; the dance 
hall, connected with the saloon, where 
young people come together and dance— 
a form of recreation which in itself is 
thoroughly wholesome, but which under 
prevailing conditions is a menace to both 
young men and young women. We need 
places where the children can play freely 
and in a wholesome way, without being 
imperilled by or hindering the trafBc of 
the streets. We have in our municipalities 
ordinances against children playing in the 
streets, and this is right. We are com- 
mencing to take the steps which should go 
with the enactment of such laws, that is, 
steps for the provision of places where 
children can play. The open spaces are 
being increasingly built up or fenced in. 

It was not many years ago that the city 
of Boston instituted it® first public play- 
ground. In 1908 the state of Massachu- 


setts passed a law which requires every 
city and town of ten thousand inhabitants 
and over to vote upon the question as to 
whether they shall have playgrounds pur- 
chased, equipped and maintained out of 
public taxes. Forty-two of these cities and 
towns voted during the following fall and 
winter. Of this number forty voted in the 
affirmative and two in the negative. The 
total vote cast in the affirmative was 154,- 
495; the total vote in the negative was 
33,886. Thus that state in the United 
States which is the least inclined perhaps 
of any toward socialism, which has had the 
most experience with playgrounds, has de- 
clared in a way that is almost unparal- 
leled in the history of the referendum, that 
the city itself must provide not only place* 
for children to play in, but competent 
leadership in those plays and games which 
shall make for wholesome physical and 
moral development. 

Massachusetts does not stand alone. In 
1907 there were ninety cities in America 
that were maintaining children’s play- 
grounds supported at least partly by pub- 
lic taxation. The number has increased 
since that time, so that in 1909 there were 
upwards of 336, while over 118 additional 
communities are now taking stepa toward 
• the development of playgrounds or play- 
ground systems. The city of Philadelphia, 
not content with its exceedingly active but 
sporadic work, has recently appropriated 
five thousand dnUars for a preliminary 
investigation as to the needs of the young 
people of the community concerning mat- 
ters of recreation, and for the presenta- 
tion of a policy and plan for the future 
development of recreation in the city. 
New York city, while it has not proceeded 
as far as to make any general plan for the 
development of the city and the provision 
for it® needs, has already spent over 
eleven miUioo dollars on children’s play- 
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grounds, while Chicago has spent fifteen 
million dollars on a system of public play- 
grounds, I am told that the indirect ex- 
penditure upon these Chicago playgrounds 
runs upwards of forty millions. 

These are all problems in community 
hygiene. Their initiative and direction 
depend] upon the technical expert, who 
shall be trained in a way that is not yet 
possible in any school in America. The 
old forms of athletic exercise are no longer 
suited to the conditions of large schools 
with limited playgrounds. We need men 
who are trained with reference to the 
needs of the growing organism, who have 
intimate acquaintance with the nature of 
boys’ instinct feelings, who will devise 
types and forms of athletics which will 
embrace the great mass of boys instead of 
the favored few that are brought forward 
under the conditions of interscholastic 
athletics which obtain at present. 

The cities with their elaborate water 
supply sre able to make provision for pub- 
lic hatha in a way impossible in the coun- 
try'. Unlike the great European cities, the 
municipalities of the United States had 
done practically nothing for public baths 
before 1890. Since the agitation started 
at that time by Dr. Simon Baruch, a great 
deal has been done, though we are still far 
behind the other nations, owing in part to 
the common though quite erroneous im- 
pression that the majority of people have 
acceiB to private baths. In 1904 the Na- 
tional Bureau of Labor published a com- 
prehensive account of the public baths 
then existing in the United States, with a 
showing of thirty-seven mimicipalities, 
providing bathing facilities in a wide range 
of number and efficiency. There is no 
uniformity in the legal provision for hatha 
Massachusetts has had a permisaive law 
aiuee 1874, and New York a mandatory 
law since 1895, for cities of 50,000 and 


over. The control of the baths is variously 
exercised by the departments of public 
buildings, of parks, of education, etc. 
Though school baths sre not compulsory, 
as in many European cities, they are a 
growing factor in the educational systems. 
The character of the baths provided is 
rapidly changing; the floating baths are 
becoming impracticable on account of the 
difficulty of keeping the water near large 
cities uncontaminated: tub baths are 
nearly out of use, while shower or rain 
baths are universal, being superior in 
cleanliness, ease of administration and 
economy. A few favored localities have 
swimming tanks. The baths are mostly 
free, though a few places charge for soap 
and towels. 

As m our other public institutions, ,the 
psychological and social elements in the 
public baths are increasingly being recog- 
nized, so that with their growing attract- 
iveness in form, there is also development 
in function. Thus in the latest buildings, 
gymnasiums, playgrounds and rest rooms 
are provided for comfort and recreation, 
while well-equipped laundries .shorten the 
hours of labor for the women and at the 
same time form a natural social gathering 
place, like the old time village washing 
pool. The field houses of Chicago and 
other places give promise of meeting some 
such need as was met by the Creek paUcs- 
tra and the Roman baths. 

To mention a single instance. New York 
city at the present time has eight interior 
baths, and supports fifteen floating batlis 
in summer. In 1902, a committee ap- 
pointed by the Association for Improving 
the Condition of the Poor estimated that 
at leaat seventeen interior baths were 
needed in Manhattan alone. The eight 
hatha now in operation' vary in capacity 
and elaborateness frmn 154 showers and 
two large swimming tanks to eighty show- 
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er*. Two others are to be opened shortly 
and there is provision for four others. In 
1908 the total attendance was 4,921,718, of 
which the Bivington and Centre Street 
baths counted 1,942,657, though the facil- 
ities there are less than in the others. 
There are a few schools provided with 
showers, and the Department of Parks 
maintains a few. Brooklyn has five inte- 
rior baths and provision for two others, 
and seven floating baths. There are about 
a score of privately maintained free baths 
in New York and Brooklyn. 

11. THI INDIVIDUAL 

This need of constructive or preventive 
medicine as related to the community is 
no less important than its relation to the 
individual. It is not enough for the mdU 
vidual to have his disease cured, pre- 
vented, or even to render him immune. 
Something more is needed. Perhaps the 
case can ^ made clearer by an individual 
instance. 

A young man, aged twenty-nine, came to 
a physician for advice. He had broken 
down from so-called "overwork.” Suc- 
cessive visits to excellent sanitaria bad put 
him on his feet temporarily, but when 
going back to his regular conditions of 
work and living, he again succumbed to 
them. A careful examination failed to 
indicate any particular pathological con- 
ditions demanding treatment, excepting 
those that are usually associated with con- 
secutive fatigue. His heredity was excel- 
lent. The cardiac, pulmonaiy, digestive 
and excretory organs seemed to be normal, 
in both structure and function. Blood 
pressure was fair; the arteries were soft 
and elastic ; reflexes were normal. But he 
was unable to think consecutively, or even 
to write a brief personal note, without 
prodncing mental confuaiou. In writing 
he was constantly obliged to refer to the 


first part of his sentence to see what he 
had said. In conversation he would fre- 
quently forget entirely all that had pre- 
ceded and would have to be reminded of 
the subject. His history showed that his 
habits of work were injudicious. He had 
become so completely alisorbed in his work 
as to keep it before him during meal times; 
he would take it home with him, carry it 
on Sundays and holidays. The problem 
consisted not merely or mainly m inducing 
him to take such steps as would lead to a 
recovery from the fatigue, but in discov- 
ering those habits of life under which he 
would work most effectively; in discover- 
ing what hours of labor would produce 
the best results; what kind and quantity 
of recreation, as well as intellectual inter- 
ests, he should cultivate, and discovering 
how under his particular conditions it was 
possible for him to establish and maintain 
these habits. 

A course of ordinary sanitarium treat- 
ment was established at first, his physician 
being daily, and at times almost con- 
stantly with him, for at this period it was 
not possible for him to develop sufBcient 
initiative to carry out the details of his 
prescribed activities. He was given gentle, 
outdoor exercise for considerable and 
definite periods each day. His dietary 
was studied' with reference to his own 
idiosyncrasies which were rather definite, 
but which up to that time were unknown 
to himself. As he recovered from his 
fatigue, he was given courses in reading, 
at first fifteen minutes twice a day. It 
was reading of a kind that involved defi- 
nite attention and logical thought, but of 
a character wholly different from that re- 
quired by bis regular occupation. At the 
end of three jnontfas he was in a normal 
(xmdition; but if he had been aUowed to 
return to his work at that time, he would 
have been in the same condition aa he had 
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been after previona experiences in auni- 
taria. 

Conaeqnently he •waa aUGwed to resume 
his professional work in progressive doses. 
At first he waa allowed to work an hour 
per day. 'With increasing strength and ad- 
jTigtment the amount was steadily in- 
creased, until he was doing as much work 
per day as he had ever done, but was doing 
it in fewer hours. He had established 
other intellectual interests. He had 
learned how to play, had learned the fun- 
damental necessity of attention to the es- 
sentials of good living, namely regular 
and wholesome eating, sleeping, exercise, 
etc. He was kept under observation for 
about six months. This happened eight- 
een years ago ; he has carried his work suc- 
cessfully ever since. 

This case is mentioned, not because it is 
exceptional, but because it is not excep- 
tional. People do not know how to live. 
This man needed, as most people do need, 
the help of the physician— not only in 
times of disease, to aid in recovery, not 
only that they may be preserved from acci- 
dent, contagion and other sources of disa- 
bility, People need to be taught how to 
administer their time so as to live whole- 
somely and effectively, bow to live so that 
life shall be a joy and not a burden, how 
to use their leisure time so that it may con- 
tribute to strength rather than to exhaus- 
tion through dissipation— how to manage 
efSciently the machinery of life. This is 
the problem of the biological engineer. 

Let me mention another case.' It is that 
of a man who died recently at Hie age of 
forty-seven. The immediate cause of 
death was cerebral hemorrhage, due to 
arterial sclerosis, with its usual degenera- 
tive conditions of the kidneys. There ap- 
peared to be no adequate reason for the 
loss of this man to himself, to his family, 
to his community, excepting that be did 


not know how to live. He was unwise in 
his eating, unwise in his manner of work. 
He did not know the significance of recrea- 
tion, nor did he know the particular idio- 
syncrasies of his personal makeup. 

We are told that every man is a fool or 
his own physician at forty. But the hu- 
man organism is too complex to permit of 
adequate self-knowledge gained merely 
through common sense and personal ex- 
perience. To this must be added that wis- 
dom which can only come from the study 
of large numbers of cases and the putting 
together of extensive experiences. It is 
a conservative statement to say that the 
average efficiency and happmew of Amer- 
ican men and women could be doubled by 
judicious attention to these matters of 
health. I do not mean merely the »igid 
observance of general niles of hygienic 
living. I mean specifically that conduct 
which is based upon an expert knowledge 
of the individual's peculiarities, and of 
the environment under which lie is living 
and muat work. 

This study of individual differences, of 
individual environment, is one which gives 
scope to the largest powers and gives re- 
wards of the highest character. We all 
know that it is foolish to tell the over- 
worked bank clerk that he must take a 
vacation, go off to Florida or Europe for 
six months, when he is without financial 
resources. It is foolish to tell an engineer 
who is in the middle of a large piece of 
work that he must stop and take a vaca- 
tion. It ia necessary for him to complete 
his work. The problem ia to find out how 
that particular man, with hia particular 
makeup, under the particular environ- 
ment in which he lives, may so conduct 
himiielf as to get the maximum of life, 
elfioieney and happiness out of himself. 

It ia a problem of discovering the kind 
of habits that the individual ought to 
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form, of finding out how he can form 
those habits, and then standing by him 
until the habits are formed and the new 
life fairly on its way. It is not enough for 
us that we shall he protected from the con- 
tagion of smallpox, that we shall not be 
inoculated with the plague, that we shall 
not have our water supply contaminated 
with the typhoid bacillus. It is not 
enough even that the tissues of our bodies 
shall be highly resistant to various dis- 
eases There is the great positive con- 
structive side which relates to life’s habits 
that needs attention, and without such at- 
tention the individual is helpless in secur- 
ing for himself that high degree of effi- 
ciency which every skilled engineer 
demands from a good piece of machinery. 

This phase of medical practise is gradu- 
ally coming to bo recognized by the laity 
and is being met by the profession. It is 
obvious that equipment for such practise 
involves, as does every other medical 
specialty, the classic studies of the regu- 
lar medical curriculum. This specialty 
also, like every other specialty, demands 
Its own kind of aptitude, aa well as that 
sjieoialization in study and experience 
which belongs to a specialty. It consists 
essentially in bringing medical science to 
boar upon the whole life of the patient, 
so that it may be raised and kept on the 
highest attainable level of efficiency and 
wholesomeness. 

in. CONOLUSION 

This is not the place to discuss other 
great problems that are incident to the 
life of the city or to that of the individual. 
I have tried merely to show that com- 
munity life is of necessity increasing; 
that the conditions that are deleterious to 
health can be and are being met; that the 
prospect is already clearly in view that 
urban conditions will be more favorable 


to human life than rural conditions; that 
the desire of our kind to live in close re- 
lations can be gratified with a gain, in- 
stead of a loss of human life and vitality. 

It is not enough that medical science 
shall be increasingly successful in com- 
bating and curing disease by means of 
drugs, surgery, suggestion and hygienic 
measures It is not enough that the great 
sources of disease shall be eliminated by 
providing freedom from contagion and in- 
fection through uncontaminated water, 
pure food, fresh air. It is not enough that 
by means of these or other measures we 
shall be rendered immune to any or even 
all diseases. It is not enough that we look 
forward with firm confidence to the con- 
trol of tuberculosis, and even pneumonia, 
cancer and arteriosclerosis. 

The science of medicine needs and is 
developing groups of specislists who are 
raising the efficiency of individuals by 
discovering the precise ways in which 
those individuals, with their particular 
constitutions, may best live in their par- 
ticular environment. There are also de- 
veloping other groups that are solving the 
problems of how human kind shall live in 
the new and glorious era that we are so 
fast entering, tlie era of living together, 
the era of the city. 

Luthsb IUlset Guuck 

TBS RESSiBOB UBORATORY OF PBTB- 
WAIi 0HBMIBTR7 OF TBS UASBA- 
0BV8ETTS IBBTITUTB OF 
TBOBNOLOOY 

Duamo the past year thirteen men, includ- 
ing four candidates for the Ph.D. degree, have 
been working in this laboratory upon re- 
searches in theoretical and physical chemistry. 

One of the main lines of work is the con- 
tinuation of the research upon the properties 
of salt solutions in relation to the lonlo 
Theory, which, with the view of developing 
that theory, has been carried on for a number 
of years under the direction of Professor A. 
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A. Noyes. The special subjects at pTesent 
under investigation are; (1) the transference 
numbere of tri-ionic salts by Dr. K. Q. Falk, 
with the purpose of determining whether in- 
termediate ions, such as KSO," or PbNO,*, 
exist in considerable quantity; (3) the elec- 
trical conductivity of mixtures of salts, by 
Mr. A. C. Melcher. Dr. W. C. Bray and Mr. 
F. L. Hunt, with the purpose of establishing 
the general law governing the ionization of 
salts; and (3) the solubility of salts in the 
presence of other salts, by Dr. W. D. Har- 
kins, with the purpose of determining em- 
pirically the form of the law of solubility ef- 
fect which must be substituted for the inexact 
mass-action form of that law. This line of 
research has again been aided on the financial 
side by a grant of $3,000 made to Professor 
A. A. Noyes by the Carnegie Institution of 
Washington. 

Another of the main lines of research in the 
laboratory, which is being carried out by 
graduate students under the direction of Pro- 
fessor Q. N. Lewis, is the experimental de- 
termination and computation of a system of 
values for the free energy of chemical sub- 
ttancea analogous to the system of values for 
the total energy previously developed by ther- 
mocbemical investigators. The problem is 
one of fundamental importance to the science 
of chemistry, since from the free-energy data 
for the substanoee the equilibrium of the 
chemical reactions in which they are involved 
can be computed. The special reactions now 
being studied in this direction are: (1) that 
between sulphur and water, producing sulphur 
dioxide and hydrogen sulphide, by Mr. Merle 
Bandall; (3) that between nitric oxide, nitric 
aoid and water, producing nitrous acids, by 
Mr, Arthur F^ar; and (8) that between 
chlorine gas and chlorine-ion in aqueous so- 
lution, which is being studied by electromo- 
tive force measurements by Mr. F. F. 
Bupert 

Dr, W. 0. Bray has continued the studies 
of the equilibrium of some chemical reaetions 
begun a few years ago in this laboratory by 
Mr. 0, M. J. Mackay; namely of those be- 
rivean solid ouproits iodide, iodide and cupric 


iodide in solution, between potassium iodide 
and polyiodide in solution and between iodine 

During the past year articles describing 
theoretical studies upon the newly developed 
principle of relativity have been published 
by Professor 0. N. Lewis and by Mr. B. 0. 
Tolman; and an article upon the quantitative 
application of the theory of indicators to 
volumetric analysis has been prepared by 
Professor A, A. Noyes. An experimental 
study of indicators from this standpoint has 
been undertaken by Professor M. S. Sherrill. 

BOIENTIFIC yOTES iXD \BWS 

PaorEssoa Qacaas Davidson, of the Univer- 
sity of California, eminent for his contribu- 
tions to astronomy, geography, navigation 
and geodesy, celebrated, on May 9, bis eighty- 
fifth birthday. 

CouKANDKE Bobert E. Pearv lectured be- 
fore the Imperial Oeographical Society of 
Vienna, on May 18, and was presented with 
the gold medal of the society. 

PROFBSSOR Walter Nernst, professor of 
physical chemistry at Berlin, has been elected 
an honorary member of the Manchester Liter- 
ary and Philosophical Society. 

It is stated in Natvr$ that the council of 
the Institution of Civil Engineers has made 
tbs following awards for papers during the 
session 1909-10: a Telford gold medal to Mr. 
C. M. Jacobs (New York); a Watt gold 
medal to Mr, J. D. Watson (Birmingham) ; a 
Oeorge Stephenson gold medal to Mr. D. A. 
Matbeson (Olasgow); Telford premiums to 
Messrs. F. 0. Buacarlet (Sunderland), A. 
Hunter (Olasgow), L C. Barling (Tyne- 
mouth), J. Dslziel and J. Sayers (Derby), 
and J. Shaw (Birkenhead), and the Manby 
premium to the late Mr. 0. W. Hodson (Lon- 

Oni of the Carnegie research scholarships 
of the Iron and Steel Institute, London, has 
heed awarded to Professor Paul Oorens, of the 
Boyal Technical College, of Aix-la-Chapdle, 
for a study of the properties of cold-hardened 
iron and steel. 
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Professob 3. S. Klnqsliy Bails for Italy 
and the Zoological Congress on hlty 88. All 
matter intended for the Journal of Morphol- 
ogy should be sent direct to the VUistar Insti- 
tute until his return in September. 

From Oiford University Dr. G. C. Bourne, 
Linacre professor of comparative anatomy 
and Mr. E. S. Goodrich, fellow of Merton 
College, have been appointed representativee 
at the International Congress of Zoology. 

Thk Academy of Natural Sciences of Phila- 
delphia has appointed as delegatee Dr. Rich- 
ard A. K. Penrose and Dr. Edgar T. Wherry 
to represent it at the eleventh International 
Geological Congress and Dr. Henry Skinner 
to represent it at the first International Con- 
gress of Entomology. 

Wb learn from Nature that Dr. and Mrs. 
Beligmann have returned from their first ea- 
ploratory ethnological survey of the Anglo- 
Egyptian Sudan, to which they wore ap- 
pointed by the Anglo-Egyptian government. 
They studied the hitherto uninvestigated 
Nubas of southern Kordofan, and the Shil- 
luks, Dinkas and Shir of the White Nile. 
A short time was spent between the White 
and Blue Niles, where a Neolithic site was 
discovered. Observations were made on the 
sociology and religion of various tribes, and 
some anthropometrical data were obtained, 
especially of the Nubas. 

Professor John E. Ai.lkn, of the Univer- 
sity of Michigan, has been given leave of 
absence to go to Constantinople and assist 
the president of Robert College in laying out 
a course in engineering and to Install an elec- 
tric lighting system for that college. Pro- 
fessor Allen expects to visit a number of 
European schools of engineering. 

Dr. F. W. Anurewes will deliver the 
Croonian lectures before the Royal College of 
Physicians of London in June. The Barveian 
oration will be delivered by Dr, H. B. Donkin 
on October 18. The Bradshaw lecture by Dr. 
G. N. Pitt; the FitzPatrick lectures, on “The 
History of Medicine,” by Sir T, Clifford All- 
butt and the Horace Dobell lecture, by D». W. 
Bulloch, will be delivered in November. 


Dm Leon J. Cole, recently appointed to the 
chair of experimental breeding at the Univer- 
sity of Wisconsin, has begun his work. He 
has made arrangements to conduct breeding 
operations with small birds and mammals, 
such as will reproduce rapidly and will be 
inexpensive to maintain. He will also begin 
the collection of data as to the heredity of 
characteristics in farm animals. Work with 
plants will be begun later 

It is proposed to add to the collection of 
portraits of deceased members of the Ameri- 
can Philosophical Society, that of its first 
president, Thomas Hopkinson (1748). 

A MEMORIAL service for Dr. Harold Taylor 
Ricketts, associate professor of pathology at 
the University of Chicago, who died of typhus 
fever in Mexico City on May 3, was held at 
the university in Leon Mandel Assembly Hall, 
on Sunday. May 15. His fatal illness was 
contracted as the direct result of an investi- 
gation of the disease which he had been pur- 
suing for several months. President Henry 
Pratt Judson made an address on the work of 
Dr. Ricketts, and the essential facts of bis 
life and death were given by Dr. Bussell H. 
Wilder, who was associated with him in his 
work in Mexico. Dr, Ludvig Hektoen de- 
livered an address on the personality of Dr. 
Ricketts and the nature and value of the 
work. Professor Charles Henderson spoke on 
the humanitarian aspects of Dr. Eickett’s 
work and his death. 

On convocation day on June 14 at the Uni- 
versity of Chicago will he laid the corner- 
stone of the library building which is being 
erected as a memorial to the university’s first 
president, 'William Rainey Harper. The ad- 
dress will be delivered by Mr. Clement An- 
drews, librarian of the Crerar Library of 
Chicago, formerly instructor in chemistry at 
the Massachusetts Institute of Technology. 

The council of the Royal Astronomical So- 
ciety has adopted the following address in 
memory of Sir William Huggins: 

The council have learned with the deepest rw 
gret of the death of Sir William Eugglna, and 
desire to record their sense of the great lees wUoh 
the society itself and science In general have thus 
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auatained. At fellow of the eociet; linoe 1854, 
at a member of the council aince 1864, at teere- 
tary in 1887-72, at foreign tecretary in 1873-76, 
as pretident in 1870-78, and at foreign tec- 
retary from 1883 to the preaent time, he ren- 
dered tervicee of the greatett value to our society. 
Hit wide knowledge and sound judgment were 

ever at its disposal. But it it on the nigher 
ground of hit having been the pioneer in all those 
branches of research now termed astrophysies 

tliat he hat the greatest claim to respect and 

admiration The council, in requesting the presi- 
dent to convey their sympathy to Lady Huggins 
on her bereavement, desire him to say how much 
they have reason to bo proud and thankful for the 
noble life’s work of her husband, with whom ahe 
has actively collaborated for to many years 

Dn. ZENOHSLho, medical officer of the In- 
ternational Sanitary CommiMion, hae died of 
plague at Jeddah aa the result of infection 
when examining rats. 

Stanislau OtHNmABO, the eminent Italian 
chemist, professor in the ITniversity of Rome 
and a member of the Italian senate, died on 
May 10, at the age of eighty-four years. 

Mb. James Caktlie, hon. secretary of the 
Pellagra Commission, has received, as we 
learn from the London rt'mss, the following 
telegram from Br. Sambon, dated Rome, Hay 
18; “The pellagra field commission hat defi- 
nitely proved that maize is not the cause of 
Pellagra. The parasitic conveyer is tbs Sim- 
ulium riftani," 

Air International Association of Colonial 
Agriculture waa founded in 1905 at the close 
of the first International Congress of Tropical 
Agriculture, held in Paris in that year. The 
aaaociation has arranged to hold a second In- 
ternational Congress at Brussels on May 80- 
88 . 

The Boeiety for the Promotion of Engi- 
neering Education ia to meet af the Bniver- 
aity of Witconain, June 83-35. 

The Royal College of Physicians of Lon- 
don announoea that the next award of the 
'Weher-Farkes prize of 150 guineas and a 
silver medal will be made in 1918, the aobjeot 
of the esaay to he “ The Influence of Mixed 
and Secondary Infactione upon Pulmontiy 


Tuberculoeis in Man, and the Measures, Pre- 
ventive and Curative, for dealing with them.” 

Auebioan students of Characece will be in- 
terested to learn that, through the purchase of 
the herbarium of L. J. Wahlstedt, the Field 
Museum of Natural History has rendered 
available to them a wealth of authenticated 
material in that family. The material com- 
prises a large series of specimens that have 
been attested by Alex. Braun, Habenhorst, 

Btizenberger, Noratedt, Wahlstedt and Allen. 

The total collection numbers 1,760 sheets. 

The United States Pharmacoixeial Conven- 
tion at its meeting held at the Hotel New 
Willard in Washington, D. C., May 10-13, 
elected the following officers: President, Br. 
H. W. Wiley, of the Bureau of Chemistry, 
Washington, B. 0. ; first vice-president, Br. N. 

S. Bavis, of Illinois: second vice-president, 
Charlee Caapari, Jr., of Maryland; third vtce- 
preeident, 0. T. Osborn, of Connecticut; 
fourth vice-president, Leo Eliol, of Indiana; 
fifth vice-president, W. A. Bastedo, of New 
York; seeretarp, M. G, Hotter, of the Bistrict 
of Columbia; assistant secretary, Br Noble P. 
Barnes, of the Bistrict of Columbia; treas- 
urer, S. L Hilton, of the Bistrict of Co- 
lumbia. The board of truetoea, for the ex- 
penditures of the convention, was elected as 
follows: J. H. Beal, of Ohio; F. W. Meissner, 
of Ihdiaua; W. J. Scliiefielin, of New York; 

G. H. Simmons, of Illinois, and H. M. Whelp- 
loy, of Missouri. The committee on revision 
of the Pharmacopceia waa elected as follows; 
J. P. Remington, H. Kraemer, C. Osspari, Jr., 
C. L. Biehl, J. 0. Schlotterbeck, A. B. Lyons, 

H. 0. Wood, Jr., J. M. Osborne, M. I. Wil- 
bert, H. H. Busby, Reid Hunt, A. R. L. 
Dohme, A. B. Stevens, G. M. Beringer, E. Q. 
Eberle, L. E. Sayre, E. Kremere, W. A. Puck- 
ner, L. F. Kebler, 0. 8. N. Hallberg, 0. H. 
La Wall, O. B. Bosengarten, V, Ooblentz, 
J. W. Hatcher, J. M. Good, H. V. Arny, J, A. 
Koch, S. P. Sadtler, W. Bodemann, J. H. 
Long, 0. Eaubenheimer, C. E. Vanderldeed, 

T. Sollman, W. H. Nixon, J, C, F. Anderson, 
N. 8. Davis, J. M. Francis, 0. E. Caspari, 
R. H, True, W, N. Gregory, H. M. Gordin, 
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J. W. England, C. W. Edmunds, E. H. Bart- 
ley, G. W. Diekman, P. Marvel. W. Hainca, 
W. 0. Alpera, L. C. Hopp, Albert Plant. 

Da. J. N. Bobe, aseaoiate curator in the 
Division of PlantB, U. 8. National Museum, 
accompanied by P. S. Standley and Paul G. 
Russell, of hia staff, has just returned from 
a collecting trip through aouthweatern United 
States and western Mexico. It has resulted 
in the adding of more than ten thousand 
specimena forming some three thousand num- 
bers to the U. 8. Herbarium. Dr. Rose’s field 
work began at Big Springe, Texas, and ex- 
tended as far west as Tucson, Ariiona, whence 
he followed the West Coast Route of the 
Southern Pacific Railroad as far south as 
Aoaponeta in Tepic. The collection includes 
various fiber, rubnbr and economic plants at 
well as numerous seeds of useful and orna- 
mental vines and shrubs. Among the speci- 
mens obtained that were especially interest- 
ing, is a curious traveler’s vine, which is a 
plant that furnishes an abundance of drink- 
ing water; a giant morning-glory forming a 
tree two feet in diameter; a strangling fig 
which is able to kill the largest tree in the 
forest; an ear-pod tree which has a fruit 
resembling the Wman ear — whence its name; 
a gourd tree which bears large fruit along its 
trunk; a silk-cotton tree covered with great 
balls of snow-white cotton; and a monkey 
rattlebox tree which is covered with large 
mallow-like fruit which explodes with a loud 
noise. Some rare palms, century plants and* 
cacti that were collected were sent to Wash- 
ington and are now on exhibition in one of 
the greenhouses of the Department of Agri- 
culture. This expedition was conducted by 
the U. 8. National Museum in association 
with the New York Botanical Garden and 
the Desert Laboratory of the Carnegie Insti- 
tution of Washington. 

Mrs. Mary M. Emery, of Cincinnati, 0., 
has purchased a tract of wooded land in a 
residence district and has placed it under the 
charge of H. M. Benedict, associate professor 
of biology in the University of Cincinnati, for 
the purpose of establishing a “city bird 
reserve.’’ The land will be fenced with a oat- 


proof fence, water, food and nesting materials 
will be provided and a test msde of the possi- 
bility of bringing back the native birds to the 
city. It is hoped that the plan will prove so 
successful as to be copied in other communi- 
ties. Now that the birds in the fields are 
protected by law and progress is being made 
in the establishment of breeding reserves for 
sea birds, the time seems ripe for the inaugu- 
ration of a definite campaign to increase the 
bird life of our towns and cities. This first 
experimental reserve will he known as the 
“ Mary Emery City Bird Reserve.’’ Informa- 
tion regarding the details of fence construc- 
tion, suitable locations, food and care, will he 
gladly given by the biological department of 
the University of Cincinnati to any who may 
contemplate the establishment of a “ city bird 
reserve ’’ in their own community, 

Thi Bntith Oeographieal Journal states 
that an expedition organised by Mr. Douglas 
Carrutbers, in conjunction with Mr. •!. H. 
Miller and Mr. M. P. Price, who are financing 
it, will leave England at the end of March for 
northwestern Mongolia. The chief object of 
the expedition is to explore soologically, bot- 
anically, and, as far as possible, geographic- 
ally, the basin of the upper Yenesei River. 
The journey out will be made through Russia 
and Siberia to Eirasnoyarsk, and thence up 
the Yenesei to Minusinsk. Here the expedi- 
tion will fit out, and, leaving Russian terri- 
tory, pass over into Chinese Mongolia. The 
upper Yenesei and its tributaries are almost 
completely surrounded by high mountain 
ranges, which form a secluded basin. In this 
basin dwells a curious tribe, the Sayotes, who 
appear to be confined to this restricted area. 
On the completion of the work in the actual 
basin of the upper Yenesei, the expedition will 
pass through Dzungaria to Kulja, which will 
be reached some time in November. After 
this Mr. Carruthers and Mr. Miller hope to 
winter in the Tarim basin, and then to con- 
tinue their explorations in the spring in the 
Ohinese provinces of Kansu and Alashan. 
That there is much of interest to record about 
the tribes of this region is shoVn by tbs faei 
that it includes the original homes of the 
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Xurkiah snd FinniBb races. Zooloffically, the 
Teneeei is important as being tbe line of 
demarcation between tbe faunae of eaetem 
and western Siberia. And if the expedition 
is able to reach Alashan and neighboring 
regions, there will be valuable geographical 
work to be done and problems regarding tbe 
desiccation of central Asia to be solved. 


VKirUMITY AXD EDVCATIOVAL KEW8 

By the will of Isaac C. Wyman, of Salem, 
Mass., a graduate of Princeton College, who 
died on May 18, moat of his estate ia be- 
qucathwl to Princeton University, to be used 
in whole or in part for a graduate school. 
Mr. John M. Raymond, of Salem, Mass., and 
Professor Andrew F. West, dean of the Grad- 
uate School were named as trustees. The 
daily papers estimate the value of tbe be- 
quest to be from «S, 000, 000 to $10,000,000. 

The Jefferson Medical College of Philadel- 
phia, has received a gift of $60,000 from Mrs. 
Maria Gross Horwitz, daughter of the late 
Professor Samuel D. Gross, the eminent sur- 
geon, to endow tlie “ Samuel D, Gross Choir 
of Surgery.” 

AsaiSTAET Peofessou J. G. Jack will con- 
duct a Field Class at the Arnold Arboretum, 
Harvard University, on Saturdays during the 
spring and early summer, to assist those who 
wish to gain a more intimate knowledge of 
the native and foreign trees and shrubs which 
grow in New England. 

Dr. E. J. WilczynsKi, associate professor of 
mathematics in the University of Illinois, has 
accepted a similar position in the University 
of Chicago. 

Dr, j, W. Yocno, assistant professor of 
mathematics in the University of Illinois, has 
been appointed head of the department of 
mathematics in the University of Kansas. 

Mr. Edward M. Welliboh, of Cambridge 
University, has been appointed assistant pro- 
fessor of physics in Yale University. 

The following appointments have been 
made at the School of Mines of the Univer- 
sity of Pittsburgh: 


A. E. Ortmsnn, Ph.D, professor of phjsiwl 
geography. 

F. £. Baymond, Ph.D., professor of invertebrate 
paleontology. 

S. L. Ooodale, A.M., E.M , assistant professor 
of metallurgy. 

L. K. Acker, Jr., E M., instructor in mineralogy 
and geology. 

G. T. Haldeman. E M., instructor in mining 

Karl Douglass, A M , M.S., instructor in verte- 

brata paleontology. 

H. B. Meller, instructor in mining. 

Dr. A. B. Wallgrcn, lecturer on first aid to the 

Alexander Silverman, lecturer on glass manu- 
facture. 

W. F. Fischer, EM., assistant in petrography, 

K. L. Estabrook. assistant in mineralogy 

J. B. Keller, assistant in assaying. 

The year has been extended to four terms of 
12, 12, 11 and 10 weeks each, so that a stu- 
dent can complete his course by working any 
three of the terms each year. Ho may also 
complete his work and graduate in three 
years if he takes four terms a year. A stu- 
dent, AS heretofore, in this school can substi- 
tute a year of practical work done under the 
school’s direction for one year of the usual 
class and laboratory work, and in this way 
graduate in three years. ,Some thirty-five 
thousand dollars worth of material has been 
added to the equipment during the past year. 

Mr. C. L. Boudenoeh, of King’s College, 
Cambridge, has been appointed to tho lecture- 
ship in zoology at Birmingham University 
rendered vacant by the resignation of Mr. 
Leonard Doncaster. 


DIBCVSSW}/ AJ/D OORREBI-ONDENCE 
WEWHANNiaU, A CSITICISU OF DIE 3EI.EEYIOHS- 

A NEW publication from the pen of August 
Weismann naturally must excite curiosity 
among biologists, not so much with regard to 
possible new ideas and theories, but rather 
with reference to the question how far the 
author has corrected and modified bis old 
views in order to do justice to the numerous 
'"Die Solektionsthedrle.” Eine Untorsuohung 
von August Welsnuinn. Jena, 1809. 70 pages, 
1 plate and 3 text figunt. 
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and serious objections to them advanced by 
Tarious adversaries. 

The title of the present booklet might sug- 
gest that Weismann had the intention of 
doing something like this, for his conception 
of the principle of selection is one of bis 
chief peculiarities, which has been noost vig- 
orously attacked. But perusing this book, we 
find that not the slightest attempt has been 
made to discuss seriously these objections. 
Here and there a feeble show is made, as if he 
had paid attention to them, but generally he 
discusses only minor points, and avoids the 
most essential criticisms, those which, when 
admitted as correct, would infiict the finish- 
ing blow to that particular type of evolution- 
theory known as Weismannism. And further, 
a peculiar feature of the present book is that 
in certain cases Weismann admits that his 
critics are right in a particular point, but 
that he nevertheless insists in maintaining 
his old position and his old views about this 
point. We occasionally have come across this 
way of arguing in informal discussions with 
persons belonging to the weaker sex, but 
never, as far as we can remember, in a sci- 
entific treatise which pretends to be serious 

The whole book is an eulogy on selection 
and its power to credit new thinge. Weia- 
mann believes, if this is admitted, then there 
will be no difficulty whatever in understand- 
ing the origin of the whole organic world, and 
consequently also the origin of new species 
by natural selection will be clear. He claims' 
that he stands, in maintaining this view, 
upon the original standpoint of Darwin. Bui 
Darwin never satd ihai new ipeciei are cre- 
ated by natural eeleetion. Indeed, there is the 
title of Darwin's book, “ The Origin of 
Species by Means of Natural Selection,” and 
it must be confessed that, reading the title 
alone, it might be interpreted this way. But 
there are some people who have a habit of 
looking more closely at things, books espe- 
cially, and when they began to read Darwin’s 
book, they found out that there is a distinc- 
tion of two processes within the whole greet 
process of evolution: the one it the tremefor- 
mation of species, that is to say, the chs^ 


of one existing form of life into one other 
one, and the other is the differentiation of 
epeciee, that is to say, the dividing of one ex- 
isting form into two or more other ones. The 
latter process is strictly the ortptn of new 
tpectee, or. as it has recently been called, the 
process of epeciation. 

For the first process, the transformation of 
species, Darwin introduces the three factors: 
Variation, Inheritance and Natural Selection,' 
and treats of them in the first five chapters. 
But incidentally be also discusses the second 
process, the origin of new species. He does 
this chiefly in the fourth chapter, where he 
talks of the divergence of character.' As the 
writer has shown elsewhere,' Darwin feels a 
little uneasy about this point. Nevertheless, 
he gives a tentative answer, and this is, that 
new species originate, if they are “enabled 
to seize on many and widely diversified places 
in the polity of nature,’" or, “ if (they) be- 
come fitted for . . . different habits of life or 
conditions.’" This is exactly what by subse- 
quent writers has been called eeparahon, ieo- 
lation, bionomic separation, and for which 
possibly the best term is " ecological eegrega- 
tion." And I hope by mentioning these words 
Weismann may recollect that they are in- 
tended to express something, and that they 
are supposed to have a definite place within 
the evolution-theory. In fact, the working 
out of this principle is the most essential im- 
provement added by subsequent writers to 
Darwin’s theory. 

The above distinction between transforma- 
tion of species (Umwandlung dec Arten) and 
the origin of new species (Entstehung neuer 
Arten) has been exposed again and again, 
baa been discussed at such a length that it 
has actually become tiresome to have to re- 
peat it. Any child should be able to see the 
point. But Weismann evidently fails to do 
so. All his previous writings, and also the 
present book, are, with reference to the dii- 

•See summaiy at sad of chapter IV., p. 102 
("Origin of Species,” American ed., 1884). 

■ftwf., p. 86. 

‘JV. Am. Phil. Boo., 35, 1BS6, p. 176 ff. 

• “ Origin of Species," p. 87. 

‘IM., chapter VII., p, 189, 
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tinction of these two processes, s maze of 
confused ideas, and he most obstinately con- 
tinues to transfer the factor of selection, 
which Darwin introduced for the first proceee, 
and to apply it to the second process (specia- 
tion). Of course, in the writings of Weii- 
mann it is hard to quote a passage where be 
does this clearly and unmistakably, since in 
this respect clearness is altogether lacking, 
but, in the present book, it is easily seen that 
he actually intends to apply the principle of 
selection to the formation of new species by 
his reference to the mutation theory of de 
Vries. Of course, de Vries makes the same 
fundamental mistake. The mutation theory, 
as should be evident to everybody, deals pre- 
eminently and emphatically with the question 
of speciation; at any rate, de Vries claims that 
it does, if he wants to explain the origin of 
NEW species by mutation, and consequently it 
can not at all come into conflict with Dar- 
win’s principle of selection, which is intended 
only as a factor in the transformation proc- 
ess. Nevertheless, Weismann (as well as de 
Vries) regards the mutation theory as op- 
posed (“ Einwurf,” p. 1) to the selection 
theory I Any one who ejipresaes views like 
these demonstrates only that the true Dar- 
winian theory is not understood by him, and 
that he has not the slightest idea of what the 
meaning and significance of de Vries’s ex- 
periments are. As has been demonstrated 
elsewhere,’ de Vries himself did not under- 
stand the bearing of hie experiments upon the 
evolution theory in general, and, consequently, 
made the most serious mistakes in their in- 
terpretation. 

This misimderstanding of Darwin’s theory 
explains why Weismann so stoutly maintains 
that selection may eroate new tkinge: he 
needs some explanation for ■ the origin of 
new species. But this idee of ins has been 
criticised so often that be is forced to pay at 
least some attention to the attacks, and, in- 
deed, be admits that selection can not do any- 
thing without the material, with which it 

'See Boisilica, 23, Uay 11, IMfi, p. 746; 24, 
August IT, 1206, p. 214; 26, February 1, 1207, 
p. 186. 


is to work, being furnished by variation: a 
number of writers have called his attention 
to this, and have reminded him that, if this 
is so, it is not logical to say that natural se- 
lection, by killing the unfit variations, “cre- 
ates ” new ones, but that the word “ pre- 
serves” should be used. This objection is 
absolutely well founded, as everybody will 
grant, and Weismann has been cornered by 
It so completely, that no other escape remains 
for him but to say that this objection is 
“nonsensical” (sinnlos, p. 81). Further 
comment is unnecessary. 

In his treatment of the “ Lamarckian prin- 
ciple” and the causes of variation, Weismann 
shows the same lack of understanding, or, if 
not, a rather vicious tendency to distort facts 
and ideas. The Lamarckian principle, m its 
widest sense, which is also accepted by Dar- 
win, says that the variations which are trans- 
mitted to the offspring are caused by the en- 
vironment It is true, Lamarck himself dis- 
cussed “chiefly” (bauptsaeehlicli) use and 
non-use of parts as cause of variation. But 
Weismann admits, by using the word 
“ chiefly.” that there are others, and he surely 
ought to know that Darwin and subsequent 
writers have enlarged this principle so as to 
regard all reactions of the body to environ- 
mental factors as variations m this sense (ac- 
quired characters). In the present booklet, 
however, Weismann restricts the Lamarckian 
principle strictly to “use and non-use,” and 
then, of course, it is easy for him to show that 
in particular cases quoted by him the La- 
marckian principle does not apply.* 

Ilis chief argument against the Lamarck- 
ian principle is that we ate to entertain 
“strong doubts” (p. 6) against the coopera- 
tion of this principle, and that the trans- 
mission of acquired charajoters is “hard to 
' TMe it a teauliful illiutratum of Weis- 

monnio* logic. On page 6, line 10, he uses the 
word “chiefly” (hauptsaechlich) in this connec- 
tion, while almost immediately helow, on the bot- 
tom line of the same page, " funetional " varia- 
tlona (by use and aon-uss) beome the “only 
ones” (^lein), which constitute the Lamarokiaib 

principle. This surely joctllles what we have eaidl 

above on bis tendency to dietwt things. 
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imagine” (kaum Toretellbar). There ia 
hardly a single paper of 'Weiamann on evolu- 
tionary subjects which does not assure ua of 
tliis. But the reviewer has not seen in any 
one of them a clear statement what these 
doubts are, and his personal power of imagi- 
nation, which surely has the same convincing 
force as Weismann’s, is entirely adequate to 
admit this theory. Weismann's opinion to 
the contrary and hie idea of “ germinal varia- 
tion ” ia a working hypothesis pure and 
simple, and should be used only as such; but 
tbe two opposite views should never be used 
as evidence against each other, and this is 
what Weismann does again and again, also 
in tbe present book. The Lamarckian prin- 

ciple ie wrong, because it is in conflict with 
the Weimiannian theorg of the germ plasm, 
and the latter ie correct, because, since the 
Lamarckian theory is wrong, it ie the only 
way to explain evolution. This is practically 
the essence of Weismann’s argumentation; a 
schoolboy’s blunder against logic. 

On the other bond, Weismann purposely 
overlooks the recent experimental evidence 
for the inheritance of acquired characters, 
furnished now by quite a number of biolo- 
gists. He knows, at any rate mentions, only 
two of them, Semon and Kammerer, and says 
that, according to Pfeffer, those of the first 
are “ incorrect ” (nicht richtig), and that ho 
IS going to show that those of the latter can 
not be regarded as convincing. The reviewer 
is much afraid that this latter demonstration 
will rest upon something like Weismann’a 
argument, which intended to show that bis 
own experiments on Polyommaiue do not fur- 
nish support for tbe Lamarckian view. As to 
the latter, I beg to compare what I have said 
some time ago with regard to this matter,* to 
which I have to add nothing, and which 
clearly shows that Weismann’s conception of 
the Lamarckian principle is entirely wrong, 
in fact that ho does not at all understand 
what the essential point in it is. 

We may summarire our conclusions as to 
the Weismannian theories and the Weismann- 

•See Biol. Oenlralbi, 18, 1888, p. 163, and 
SoiXHOE, 23, June 22, 1M6, p, 060 


ism as follows; In the beginning, Weismann 
proposed his theory of the germinal variation, 
and the subsidiary theory of the all sufficiency 
of natural selection in opposition to the cur- 
rent view of the inheritance of acquired char- 
acters, without positive support, but chiefly on 
account of the supposed insufficiency of the 
latter view. At that time it was a working 
hypothesis as well as the other theory. In 
his subsequent writings Weismann tried to 
strengthen his position, but he was forced, 
first of all, to abandon his idea of the 

tion, and further he introduced his theory of 

the “germ plasm” and its variation, and, in 

close connection with the latter, his theory of 
inheritance. 

By the theory of the “variation of the 
germ plasm” he changed hie original viewe 
of “germinal variation" in a fundamental 
wayf‘ a fact which was never acknowledged 
by him, and further, in connection with this, 
he was forced to admit facts which are 
strongly in favor of tbe Lamarckian prin- 
ciple, which, however, he denied by the argu- 
ment: if Lamarckian inheritance can be ex- 
plained by the germ-plaem theory, there ie no 
Lamarckian inheritance. 

His special views on the principle of selec- 
tion, although attacked repeatedly and dis- 
proved, in part as incorrect, in part os illog- 
ical, were always maintained and defended 
by him, but only at the risk and to the detri- 
ment of sound logic. At the present time, 
in the booklet reviewed here, he is upon the 
old standpoint; be has not considered valid 
objections to his views, and has passed over 
tbe most serious, in silence, repeating again 
and again his old blunders and absurdities. 

This has gone on too long. Weiemanniem 
has become a term characterizing not only a 
particular brand of Darwinism “made in 
Germany,” but also a particular kind of 
loose and illogical reasoning, which we are 
not wont to regard as a product of German 
universities. This harsh criticism would not 

be necessary but for the fact that Weis- 

mannism has become a scientific "creed” 

"Bee Biol OrntralU, 18, 1808, p, 189 ff. 
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among a certain olaaa of biologiata, and. in 
oonsequence, baa delayed progreas in biology 
for a conaiderable time. Weismann alone ia 
reaponaible for the diaeredit into which the 
Lamarek-Darwinian view of the cauaea of 
Tariation haa fallen: the latter haa become 
unfashionable and “not up to date.” Thua 
biologiata were and are to a certain extent 
afraid of looking at orolutionary queedona 
under the assumption that the “inheritance 
of acquired characters ” might possibly bo 
correct, and failed to do, what waa moat 
needed, to prove or diaprove this view by the 
way of experiment. Fortunately, at the pres- 
ent time, conditions acem to improve: obaer- 
vationa and exiwrimentB are being made which 
have a distinct bearing upon this question, 
and we may say that unexpected results are 
forthcoming which tend to show that the 
Lamarckian principle, which is also Darwin’s 
view of the origin of transmissible variations, 
should be reckoned with. We only hope that 
this spirit of emancipation from a acientific 
dogma may prosper and flourish, and true 
progress will be assured. 

A. £. OaTKssN 

OSINIOII MOSIDM, 

FimatnoB, Pa. 

NOTE ON THE HAREIND 8T8TEU Dt THE A8TBO- 
NOKICAIi COUB8E AT OOLUUBIA 
COLLEGE, 1909-10 

Atteb the first half year’s work in the in- 
troductory astronomic^ course at Columbia 
had been finished, a test waa made to ascertain 
the precision with which marks were as- 
signed after the mid-year written examina- 
tion. The answer books as handed in by the 
atudmits were arranged in alphabetical order 
and each fifth book selected. In this way 
eleven answer books were obtained, represent- 
ative of the class as a whole and chosen en- 
tirely without bias. 

These eleven books were then marked by the 
following six professors of astronomy: Pro- 
fessor John M. Poor, of Dartmouth; Pro- 
feuor P. R Moulton, of Chicago; Professor 
Wm. Beebe, of Tale; Professor O. M. Inland, 
of Cornell; Professor S. A. Mitchell, of Co- 


lumbia; Professor Harold Jacoby, of Co- 
lumbia. 

Ko professor waa permitted to see the 
marks assigned by the others; all were in- 
structed to let the mark 10 represent that de- 
gree of proficiency which may be expected 
reasonably from a competent student who 
works hard; and 6 was to be considered a 
pass mark. No attention waa to be paid to 
neatness, spelling, etc.; the marks were to be 
assigned upon astronomical proficiency only. 
The following table contains the results, the 
names of the professors being replaced by let- 
ters of the alphabet so as not to make public 
which professors gave the highest or the low- 



stead of 6 as his pass mark; he explained in 
a letter that only one of the students should 
fail to pass in his opinion, although he as- 
signed three marks under 6. 

Making due allowance for this circumstance 
in the case of professor D, there is a very 
close accord in the marks given by the vari- 
ous professors. It would appear that the stu- 
dents have attained a very high average in 
their work, and that the marking system is 
more precise than some of its critics would 
have us believe. Possibly this may be due to 
the fact that astronomy ia an exact science. 

For the information of other teachers, the 
examination paper is appended. 

Harold Jaoost 

CoLtnau tJKrvEBsrrr, 

AprU, 1910 
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OOLCUBU COLLEOE 

HiS-TUS XXAUIKATION, FiBBrUT 3, 1910 
Atirtmomy 1 

Answer three queeticiiiB only in each numbered 

1.0. Define, celeetial sphere, declination, hour- 

1. 1. Deecribe the ecliptic circie and explain why 

we always aee the sun in that cinsle. 

1, c What risible phenomena are produced by the 
earth’s axial rotation! 

1, d. Prove that the altitude of the celestial pole 

is everywhere equal to the latitude 

2, a. Explain sidereal and solar time. 

2, t. Why does the vernal equinox occur on or 
about March 21 1 

2.0. Explain the reason for time-differences bo- 

2, d In an ordinary horisontal sundial, what is 

the angle of elevation of the gnomon, and 
why! 

3, 0 If a small round steel ball is dropped from a 
tower, will it reach the earth at a point 
directly under the point from which the 
ball was allowed to fall ! 

3, h. If not, where will it reach the earth, and 

why! 

3, e. How it the length of the earth’s radius de- 

termined ! 

5, d. What it the "torsional conatant” and how 

is it determined for any given torsion bal- 

4, a. Why is summer hotter than 7>iatert 

4, 6. In the northern hemisphere, is summer longer 
or shorter than winter! Why! 

4, c. Explain tropical and sidereal years. 

4, d Explain the supposed relation between tlie 
age of the Qreat Pyramid in Egypt and the 
precession of the equinoxes. 

6, a. Explain the aherratlon of light. 

6, h. What are the four eonetituent parts of a 
date! 

5.0. What is the leap-year rule in the Otegorian 

calendar! 

6,d. How does the apparent angnlar velocity of 
the moon on the shy eampare with tiie 
sun’s, and why! 

6.0. How la the moon’s distanee from the earth 

ascertaioed, 

6, b Explain two lunar librations, 

6, c. What are occultatione, and how 'jpre they used 
to determine terrestrial longitudes! 

6, d. Demonstrate Kepler’s law of arete under the 
action of a central foroe, 

7.0. Define sidereal period of a planet. 


Synodic period of a planet, 

Con junction. 

7, 6. Derive formula for computing the sidereal 
period from the synodic period. 

7, 0. Explain the oonnection between the vieibillty 
of a planet and its synodic motion. 

7,d. Why does the synodic period approach 36S 
days as a limit for the outermost planets 
of the solar system! 

THE DEriNITION OF FORCE 

To THE Ewtob of Science; Professor Henry 
Crew, in hie preeidentinl address before the 
American Physical Society,* comments un- 
favorably on the definition of force given by 
me in a letter in Science of Becember 24, 
1909, viz., "Force is a pull or a push, some- 
thing that causes or tends to cause either mo- 
tion or a change in the velocity or direction 
of motion.” He expresses a “'fear” that this 
definition is used by “not a few students of 

An elaboration of the definition, given 
many years ago by Professor I. P. Church, is 
as follows: 

A force should slwayt mesn the pull, pressure, 
rub, sttrsetion (or repulsion) of one body upon 
snether, and always implies the existence of a 

•imultsneous equal and oppoelte force exerted by 

that other body upon the first body, i. e, the 

reaction. In no case should we call anything a 
force unlees we can conceive of it aa capable of 
meaeurement by a spring balance, and are able 
to say from what body it comes. 

That “ a few students of phyaica ” use this 
definition ought not to be the cause of “ fear ” 
to any professor of physics; on the contrary, 
it should be a source of gratification. It is 
safe to say that nine tenths of all thoae stu- 
dents ol phyaica who have oocasion after 
their college days to make use of their physics 
are going to be either engineers or mechanics, 
and in that case they will have to learn this 
“standard definition of the engineer,” It it 
well for them to learn it while they are young. 

Professor Crew gives at “ the one perfectly 
cerrect, couipsfenf and compZefa deecription 
of force ” the “ rate of change of momentiim,” 
and he credits Qelileo and Newton with hav- 
ing thus defined it. 1 can not find, hewever, 
in the quotations he gives from OaKleo and 

'ScnNCi, April 8. 




Mat 27, 1810] 


8GIENCE 


821 


Newton any euggestion of such a definition. 
Galileo, according to the ertract quoted, said 
that “ the properties of accelerated motion are 
defined, without consideration of their causes, 
in such a way that the momentum (of the 
body) increasea uniformly from the initial 
condition of rest in simple proportionality to 
the time,” but this ia a very different thing 
from a denial that force causes motion, or 
from an assertion that force t« the rate of 
change of momentum, 

Newton's second law of motion, according 
to one of the tranalationa, ia : “If a body be 
acted on by several forces it will oliey each as 
though the others did not exist, and this 
whether the body be at rest or in motion.” 
It would be difficult to explain this law if we 
substitute for the word "forces” the words 
" rates of change of momentum,” especially if 
the body is at rest and therefore has no mo- 
mentum. 

Beferring to the example of the action of 
force given in my former letter in Soiencb, a 
stone is suspended from a projecting shelf by 
an elastic cord. The earth’s gravitation acts 
on the stone. There is a tension and an elas- 
tic resistance in the cord. The word force is 
used as a generic term to include all those 
varieties of force that are designated by the 
words gravitation, tension, resistance, strese, 
etc. As long as the cord sustains the stone 
these several forces act, but as there ia no 
motion there ia no momentum, nor rate of 
change of momentum, which Professor Crew 
says force “ it.” 

Let the cord break. We now have motion, 
which is change of position during time; 
velocity, dt/il; momentum and constant ac- 
celeration : all so long as the stone is falling 
freely, and we may write the equations; 
fTsKjfV; PesUV/T; Vx=2»/r. 

Before the cord breaks ire have two elemen- 
tary conoepts to deal with, matter end force. 
After the cord breaks, and whfle the stone is 
falling, we have two other elmnentary con- 
cepts, space and time, and a few complex con- 
cepts! veloci^, PowaS/r or it/it, momen- 
tum, W/jXP, and acceleration, (F,— 7,)/r. 
It is on^ by a somewhat complex mathemat- 


ical deduction that we arrive at the “ pure con- 
cept of the intellect, but a precious concept,” 
(JfF, — JUF.) -4- r, which Professor Crew 
says is a " perfectly correct, competent and 
complete description of force.” A boy twelve 
years old easily grasps the concept that the 
force acting on the stone is the pull that tends 
to break the cord, and while he does not 
know what force is except by its effects, he 
easily conceives that it is the cause of mo- 
tion when the cord breaks; it takes a meta- 
physician to arrive at the definition that 
force is the time rate of the change of mo- 

Let us return to the equations. In order to 
make them true we must choose certain units 
for each qnantity. Some writers on physics 
say that the unit of mass is 1 lb. and that the 
unit of force ia a poundsl. Others say that 
the unit of mats is 32.2 lb. and the unit of 
force 1 lb.; still others that the unit of weight 
(quantity of matter, W) it 1 lb, and that M 
is merely an expression to signify W/g. One 
book on high-scbool physics defines mass as 
the quantity of matter, and gives its unit as 
1 lb., and also gives the unit of weight (re- 
sultant of the attraction of gravitation) as 
1 lb., and later gives the equation 
which is wrong if the definitions of the units 
are right, for in that case W = Mg becomes 
1 = 1X82.2. In the O.G.H. system there is 
no such trouble, for in it there are four dif- 
ferent units to represent the four elementary 
quantities, via.: dyne, gramme, centimeter, sec- 
ond. -It is only when we try to graft the so- 
called absolute system on the English system, 
with its pound representing both quantity of 
matter and force, and invent new terms, such 
os the poundal and the gee-pound, to get over 
the difficulty which exists in the minds of the 
metaphysical physicists (but not in the minds 
of engineers, to whom 3f = W/p), that con- 
fusion begins. 

The equation P= (JIfF, — JlfF,) -^.T may 
be interpreted os follows: When a force F 
acts daring a time T on a body which is free 
to move, and whose mass (W/p) is M, and 
gives the body an increase of velocity from 
F, to F, during that thncr then if the nnita 
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Jabthest South.— Very brief reference will 
be made to this extraordinary journey in 
which Shackleton and three companions in 
127 days traveled 1.7S5 miles, an average of 
13.8 miles daily, the party m its earlier travel 
being aided by Manchurian ponies who were 
killed and eaten. 

For nearly iOO mUes the route lay nearly 
due south, over the Qreat Barrier which is 
practically on the sea-level. Mountains then 
barred a south course in about 88" S., when 
they discovered Besrdmore glacier valley 
which enabled them to proceed with slight 
deviations. This glacier proved to be a diffi- 
cult, dangerous pathway, its crevasses nearly 
costing their lives while pressure ridges and 
moraines made progress alow up the steep 
ascent— 6,000 feet in 100 miles. 

The glacial valley was between sandstone 
and slate mountains, in which were found 
fossils and coal to about 86° S., where the 
mountains vanished and there was visible only 
an immense, unbounded, ice-covered plateau. 
The ice rose steadily and was still rising to 
the south when through lack of food the party 
turned back on January 9, 1306, from a point 
in 88° 28' S„ 162° E., at an elevation exceed- 
ing 11,000 feet, For weeks the party never 
had the temperature above zero Fahrenheit. 

This southern journey was made under such 
conditions of intense cold, constant danger 
and continued semi-starvation, as makes its 
simple record a most thrilling story for ad- 
venturous or sympathetic natures. While it 
does not differ in its material aspects from 
many polar journeys it had a spiritual side 
that must appeal strongly to every true sci- 

Qeological specimens were collected from 
time to time on the outward march, the far- 
thest within about 800 miles of the pole, and 
all gathered up on their return. Chilled by 
low temperatures, suffering from bmisee and 
strains through glacier travel, with depleted 
strength, prostrated at times by dysentery, and 
once traveling 81 hours without solid food, 
the party not only dragged these specimane 
some 600 milea homeward without abandoning 
them but even refrain from mentioning thia 
load, drawn at the risk of their lives, save to 


say “at the ice-edge [near home] taking on 
only , , . specimens.” 

A similar heroic spirit of scientific devotion 
was displayed by David Mawson and Maokay 
in locating the magnetic pole. It was only 
by desperate, repeated and prolonged efforts 
that they reached the surface of the conti- 
nental ice-cap of South Victoria Land, where 
they pursued to success their magnetic work. 
It was not alone that they experienced most 
trying physical sufferings, but that they also 
faced the extreme hazard of their lives, know- 
ing that with the advancing season the sea 
would open during their prolonged absence 
and leave them without food. 

Such heroic examples in the field match 
well the sacrificing spirit of scientific research 
so often displayed within the environment of 
modern civilization. 

Mount Ebebus.— T he asoent and survey of 
this lofty active volcano were productive of 
interesting data, Rising to the height of 
18,360 feet, its four superimposed craters have 
for centuries overlooked the great oceanic 
ice cap, contrasting aspects of eternal fire and 
enduring ice. 

WTien discovered by Ross in 1841 the crater 
was discharging molten lavs which flowed 
down in streams. 

Professor T. W'. E, David gives an interest- 
ing account of the mountain. Of its three 
inactive orators the oldest rises to 6,600 feet 
with a diameter of six miles, while the eeeoiid 
is two miles across at an elevation of 11,360 
feet. The outline of the third, at 12.200 feet, 
was almost obliterated by the material of 
the modem active cone and crater which rose 
about 800 feet above the former. 

The active crater of Erebus, three times as 
deep as that of Vesuvius, is about 900 feet 
deep, and one half a mile in diameter. 

Molten lava still wells up iato the crater. . . . 
Freeh volcanic bomba on comparatively new snow 
u« evidence that Erebus has recently been pro- 
jecting lava to great heights. 


A most striking feature was the long row of 
•team jets about 300 feet below the inelde rim 



especially renwrkable. Then unique ice-mounila 
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ia «pproxim«,teIy 84“ S (ragnientB blown 

on to the ice from . . . moontnine loitber weet 

The most important geological inierenoei 
put forward are: 

The Beacon enndetone formation, which extenda 
for at leaet 1,100 milee from north to couth in 
Antarctica, contains coniferous wood associated 
with coal seams [In 8S° S. 7 coal seams aggre- 
gating 25 feet m thickness were found in one 
sandstone cliff, associated with caniierous wood.] 
It IB prohablp of Paleozoic age 

Limestones, pisolitic in places, in 86“ #5' 3., and 
7,00(1 ft. above sea-level, contain obscure casts of 
radiolaria, which appear to be of older PaleOE(Hc 
age. 

The succession of lavas at Erebus appears to 
have been first trachytes, then kenytes, then 
olivine basalts. Erebus is, however, still erupting 

Feat deposits, formed of fungus, are now form- 
ing on the bottoms of some glacial lakes near 
78“ 8. 

Raised beaches of recent origin extend at Ross 
Island to a height of 180 ft. above sea level. 

SoDTH MaoNETic PoLE.— Of great popular 
interest, as well as of osiiecial ecientiBc impor- 
tance, was the definite location of the south 
magnetic pole, a moat valuable work done by 
Professors E. David, D. Mawsnn and Mr. A. 
Maokay. It involved an outward journey of 
unusual difficulties, which occupied three 
months and eleven days. Two months of 
arduous labor, constant sufiering and repeated 
failures were experienced before the party 
succeeded in attaining the surface of the con- 
tinental ice-cap of South Victoria Land, 
whereon the pole ia situated, 280 miles inland. 
They were quite at the limit of their provision 
supply, as well as of their physical strength, 
when they reached on the ice-cap the pole, 
on January 16, 1909, in 72’ 2S' 8., WS” 16' E., 
at an elevation exceeding 7,000 feet. Their 
necessarily prolonged journey nearly involved 
tiie lives of the party as the open sea out them 
off on their return, but they were picked up 
•fortunately by the Ntmnd. 

Professor Douglas llawson, who made the 
observations, says: 

In the interval between 1841, when (the south 
magnetic pole was approximately located from bis 


ship by Sir Janies Clark Ross] . . . and 1902, 
when the Dueovery expedition sgain located the 
magnetic pole, it had moved about 200 geograph- 
ical miles to the eastward. 

Observations of magnetic declination and dip 
taken at intervals . . . indicate Ibat the mag- 
netio pole has (since 1902] moved in a northerly 
and wwterly direction. 

Tha determination of the emet center of the 
magnetic polar aroa could not be made on the 
epot, ae it would involve a large number of read- 
inga taken at positione surrounding tbe pole. 
Such observations [were impossible] under condi- 
tions of such low temperatures [about zero] and 
prevalent high winds 

Aubora Austbaus. — Auroras were fre- 
quently observed, but rarely in tbe direction 
of the magnetic pole. Mawson says: 

When at their greatest brilliancy the dieplays 
were powerful enough to throw shadows [confirm- 
ing similar observation by the Lady Franklin Bay 
expedition in Orunell Land], but were yet insuffi- 
ciently strong to allow of tbeir being photo- 
graphed. We obtained impressions, of little value, 
on photographic platea after about ten minutes’ 

Tmai, OisEBVATiaMB.— By ingenious devices 
the tide was automatically registered, on a 
barograph drum, for about three months. The 
usual tidal movements were marked by oscilla- 
tions, chiefly during blizzards, considered to be 
in the nature of stiehe waves. 

The tide record waa a simple undulating curve 
with one maximum per day, attaimng the greatest 
amplitude at full and new moon, and diminishing 
almost to nothing at ths quarters. 

When the record was analyzed it wai resolved 
into two undulations, the larger one having the 
period equal to the lunar day, the smaller one 
having a period erf half a day. 

The tidal range is not given in the narra- 
tive, but from the reproduced record, without 
soale, it would appear to range from about 
8 inches in tbe neaps to about 35 inches in 
the springs. 

ICETxoaoLooT.— Tabulated meteorological 
data are wanting as is frequently the case in 
popular accounts of polar expeditions. It is, 
however, evident that the bi-hourly meteorolog- 
icil observations of Shaokkton’a party, con- 
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joined with those of his predecessort in this 
region, will be s raluable contribution to Ant- 
arctic climatology and meteorology, when dia- 
cussed and published in detail. 

Barometrical obeervatione are lacking, but 
the comments of Murray are especially inter- 
estii^, and worthy of close ecmtiny, that the 
usually close relations between the wind and 
barometric changes were absent, though there 
was an evident connection between the wind 
and changes of temperature. He adds that 
violent blizaards were frequently experienced 
while the barometric pressure was steady or 
changing slightly, while rapid barometric 
changes were often noted during fine end rela- 
tively calm weather. 

Judging from the reproduced barometric 
chart for May and June, 1908, the normal 
variations are small, as they only ranged from 
a maximum of 20.44 on May T to a minimum 
of 28,30 on June 17. 

Temperature Observations . — As they are 
always of unusual interest in polar work, it is 
unfortunate that the greater number of ob- 
servations were of temperatures below sero 
Fahrenheit. As the expedition had no mer- 
curial thermometers scaled below sero, such 
observations were necessarily made from spirit 
thermometers, which usually tend to unduly 
low records, owing in part to the instrumental 
inaccuracies and in part to frequent derange- 
ments and untrained manipulation of the 
thermometers. 

As to the exceedingly low temperatures of 
the great south polar plateau, with its eleva- 
tion of more than eleven thousand feet, it 
should be borne in mind that they were in 
large measure due, to the extent of about fifty 
degrees, to the normal cold of elevation; they 
are therefore not strictly comparable with the 
temperatures at Cape Boyds. 

The annual mean temperature of Cape 
Boyds, approximating lero Fahrenheit, al- 
though unusually low, is yet four degrees 
higher than that experienced by the Lady 
Franklin Bay expedition at Fort Conger, 
81“ 44' N., 1881-1884. The monthly means at 
Cape Boyds are approximately as follows ; 
January, 26° F.; February, 18°; March, 4 "; 
April, — 12°; May, —11'; June, — 18 "; 


July, — 16°; August, —19°; September, 
— 12°; October, — 4°; November, 14°, and 
December, 26°. While the three coldest 
months (June to August) are comparatively 
warm with their aggregate mean of — 16°, the 
three warmest months (November to J anuary) 
ate extremely cold with their mean of 22°. 
It is not surprising that only the very hardiest 
forms of vegetable life are able to survive such 
an unfavorable land environment. 

With reference to violent temperature inter- 
ruptions, there are reproduced combined tem- 
perature and wind records for May and June, 
1908. These charts show regular and inti- 
mate relations between wind and temperature 
changes. In every case, seven in all, of high 
winds rapid and great increments of tempera- 
ture systematically followed. This intimate 
relation. Professor David states, obtains only 
in the winter season, practically disappearing 
during the summer months. 

It appears that the high winds, sixty to 
seventy miles an hour, always came as part of 
the southerly blizzards, concerning which it 

The Umperature invariably increased consid- 
erably from the beginning of a blizzard towards 
its end. This rise was very marked (from) per- 
hapi - 30' F. . , . after 24 or 30 boure ... to 
pine 16" F. 

•While Professor David suggests as possibly 
one of the important causes of this rise in 
temperature the usual Fohn compression, the 
• reviewer considers it as practically the whole 

When abnormal barometric gradients near 
the south-polar plateau set up atmospheric 
movements -with ewen a slight northern tend- 
ency, the intensely cold air of the polar plateau 
naturally follows the path of least resistance. 
This is through the valley of Beardmore gla- 
cier, with its downward gradient of 6,(X)0 feet 
in sixty miles. The descent of such air- 
masses from an elevation of 11,000 feet to the 
sea-level must proceed with increasing vdooity, 
for the wind, while the rise in temperature 
must approximate sixty degrees from com- 
pression, independent of the latent heat aet 
free hy the accompanying snow-fall. 

Winds, Surfacs and High-level. — Surfaoe 
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winds st Cops Royds were either north from 
the sea or southerly from the plateau. On the 
southern journey south-southeast winds pre- 
dominated, occasionally veering a few points. 
The direction was thus largely due to topo- 
graphical conditions. At the farthest, 88“ 
23' 8., the many sastrugi trended from the 
south-southeast, and all blizzards were from 
that direction. 

The record of the higher winds is most im- 
portant. As Cape Royds is practically at the 
base of volcanic 1ft. Erebus, the constant 
volcanic steam-cloud served as a gigantic wind- 
vane which was usually in full view. It de- 
veloped that there were three normal wind- 
currents — the surface up to about 6,000 feet, 
the middle-level thence to about 16,000 feet, 
and the high-level above all. The direction 
of the middle-level was definitely shown hy the 
many strongly marked sastrugi, from 11,000 
to 12,000 feet, to blow from the west-south- 
west. Occasional eruptions sent steam-clouda 
upward from the crater of Erebus to a height 
of twenty thousand feet, and these cloud- 
streamers displayed clearly and persistently 
high-level current from the northwest. Inter- 
ruptions and reversals of the various upper 
currents were noted in connection with violent 
blizzards. The detailed observations should 
throw much light on the atmospheric circula- 
tion of the southern hemisphere. 

Prectpifaiion.— This wss entirely in the 
form of snow, which usually falls during bliz- 
zards. The annual amount at Cape Royds 
equalled about 6.5 inches of rain. The buried 
depot on the Great Barrier showed in si* years 
and four months about 48 inches of melted 
water, or more than seven inches annually of 

loMAPe AND GLACreas.— Shackleton’e jour- 
ney furnished much information on the phys- 
ical conditions attendant on the great Ice Age, 
of which the only surviving examples of note 
are Greenland and the continent of Antarctica 
—the latter of enormously greeter extent and 
importance. 

While existing data justify the belief that 
the ice-cap of Antarctica covers an area fifty 
per cent, greater than the continent of Europe, 
we now have positive evidence of an unbrdua 


expanse of inland ice extending north and 
south more than 1,100 statute miles in a right 
line, from 72“25'S., the magnetic pole of 
Hawson, to 88° 23' S., the farthest of Shaolde- 
ton, and covering an arc east and west of fifty- 
five degrees of longitude south of the 78th 
parallel of latitude. 

Erratic blocks and other proofs indicate that 
the thickness of the northern edge of the con- 
tinental ice-cap near South Victoria Band 
exceeded by some two thousand feet that of 
the present wonderful inland ice. 

Of the ice of the south-polar plateau at an 
elevation of 0,600 feet, Shackleton writes : 

I do not think that the lanil lies very far below 

geat that the sheet is moving over land at no 
great depths. The descent, towards the glacier 
proper. Is by a series of terraces. 

Everywhere were evident signs of waning 
glaciation. Erratic granitic blocks of enor- 
mous size were found on the flanks of Mt. 
Erebus, while in 85° 8., on the summit of 
Mt. Hope, 3,350 feet above the sea and 2,000 
feet above the surface of the adjacent glacier, 
was strewn with erratic blocks. 

Murray believes that during the period of 
recent maximum glaciation the ice-cap had a 
thickness of four thousand feet in parts of 
McMurdo Sound, now ice-free. 

It is thus evident that in the period of maxi- 
mum glaciation there existed very extensive 
oceanic ice-caps, which projected seaward far 
beyond the continental shelf. Even in late 
years these ice-caps were sufficiently projected 
to furnish tabular icebergs or snowbergs of 
enormous thickness and vast extent, though 
they appear to have been more numerous from 
fifty to eighty years since than to-day. The 
present detachments are yet enormous, and 
Shackleton’s southern party beard the noise 
and felt the ice-vibrations attendant on the 
breaking-away of the sea-front of the barrier 
while fi^ miles distant. 

Three examples of oceanic ice-caps, or bar- 
riers, yet remain: Drygalaki Barrier, 200 feet 
elevation, fifty miles by twelve in surface, 
which projects 30 miles seaward with three 
fourths afloat; Kordenskiold Barrier, of fifty 
feet devation, twenty by five miles in surface. 
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77° 45' S. He eetimetea its average elevation 
at 150 feet, and it seems most probable that 
the Barrier is afloat through the greater part, 
if not all, of its known extent. It is doubtless 
an under-estimate to place the superflcial area 
of the Great Barrier at 200,000 square miles. 

Formed u are all ice-oapi of n5v6, the Great 
Barrier is peculiar in that it baa not been 
subjected to great vertical pressures, and con- 
sequently has a low specific gravity, as is 
proved inferentially from a detached tabular 
snowberg which grounded in water about half 
its depth or thickness. 

While the Great Barrier is fed only to a 
very alight degree by the inflowing glaciers, 
yet its movement seaward is doubtless due to 
some degree to the impulse given by enormous 
pressures from the great incoming glaciers of 
adjacent lands, especially from the mountains 
of South Victoria Land. For instance there 
must be a pressure of incalculable but vastly 
enormous power from Beardmore glacier, 
vriiich has a surface area of over five thousand 
square miles, an average thickness of possibly 
a thousand feet, and necessarily a great 
velocity of movement due to its average fall 
of sixty feet to a mile throughout its length 
of one hundred miles. Some idea of this 
force may be gathered from the fact that it 
“raises pressure ridges on the Barrier for 
twenty miles out from its junction therewith.” 

The rate of superficial increase of the Bar- 

rier from local snowfall, and its rate of sea- 
ward movement are approiimatdy known 
through a depot of provisions made on the ice 


above the open ocean. 

It IS apparent that the sea-face of the bar- 
rier is steadily and rapidly disintegrating, as 
It has receded more than thirty miles since 
1841. 

The suggestion that “ a great deal of (the 
inflowing glacier ice) may be thawed off from 
below by the sea-water” can not be accepted 
as undoubtedly the ocean has a uniform tem- 
perature of about 28°. Repeated observations 
for about three years by the Lady Franklin 
Bay expedition in the Arctic regions proved 
that the immersed portions of ice-floes of the 
northern seas, being fresh-water ice of land 
origin, are preserved indefinitely. 

Glaciers . — Space fails in which to consider 
at length the many interesting observations 
on Antarctic glaciers visited and discovered. 

• The two floating piedmont glaciers, Nordena- 
kiftld and Drygalski barriers, have been else- 
where mentioned. The former is believed to 
be “moving actively from inland seawards,” 
and there vyere 860 fathoms of water along its 
fifty-foot sea-face eighteen miles from shore. 

The largest known ice-river of the world is 
the Beardmore Glacier, situated between 88° 
88' and 85° S., discovered and traversed by 
Shackleton and his Southern party. It is 
equally wonderful in its extent, its environ- 
ment and its rapid movement. 

One hundred miles in length and fifty in 
width, its surface area approximates 5,000 
square miles. Through a glacial valley shut 
in between lofty sandstone mountains, the 

glacier falls 6,000 feet in its course of 100 
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miles, and is the onl; visible outflow from a 
vest unknown eipense of the south-polar ice- 
cap. Confined to a certain extent by lofty 
mountains and forced into a tortuous route, 
it is scarred by countless ridges and broken 
by thousands of crevassee. Beceiving at its 
head enormous masses of nM it transforms 

them by the well-known processes of compres- 

sion and expansion, of melting and regelation 
into glacial ice of the hardest, deneest quality, 
and in most varied forms. 

Of the surface conditions Bhackleton 

Sbarp blusedged ice, full of chasms and 
ctevasaes, rising to hills and descending to gullks. 
... One crevasse (where Marshall tell through 
and was saved by his harness) open from the top, 
with no bottom to be seen . . a drop of at least 

1.000 feet. , . In another, the last pony dropped 

out of sight, the broken swmgk-tree saving Wild. 
... We marched 9 miles over a surface where 
many times a slip meant death Followed the 
bed of an ancient moraine, full of boles through 
which boulders have melted down 

[Of the country] the wonderful scenery, the 
marvelous rocks. ... A wonderful view of the 
mountains, with new peaks . . (In 84° ID'S.] 

we are camped . , the erratics of marble oon- 

glomerate and breccia arc heautiful, thawing won. 
derful colors, . . a wonderful eight as [the 

mountain] towers shove us with the snow cling- 
ing to it# sides. . . [In 84° 54' 8 ] Rock mainly 
sandstone with six seams of coal. 

Fitting surroundings these for aucb an ice- 
river — issuing from the highest plateau of the 

To crown the acientifio obaervation is the 
very brief medical report which records that 
there was no case of scurvy or other sicknesa, 
apart from temporary sufferings of the half- 
starved southern party on its return. , 

Phybioqrafht. — F rom a broad standpoint 
the southward extension of South Victoria 
Land, the discovery of eight mountain ranges 
and scores of peaks, the reaching of the vast 
ice-clad plateau and the locating of the south 
geographic pole on tableland approximatdy 

12.000 feet in elevation, may be considered as 
the 'most important of the scientific labors of 
the expedition. 


The southern journey disclosed the contin- 
uity of Antarctica for about 1,250 miles due 
north and south, from Cspe North to Shackle- 

ton’s farthest. It thus establishes beyond 
peradventure the actual existence of a south- 
ern continent as announced by Wilkes in 1840, 
and as conjecturally charted by Sir John 
Murray in about 1675. 

Moreover, the many ranges of lofty moun- 

tains, with the extent and great elevation of 
the wonderful south-polar tableland, clearly 
classify Antarctica as the most remarkable of 
continents not only in its conditions of glacia- 
tion but also in its surpassing elevation. 
Well-considered calculation places, with a pos- 

sible error of d: 200 meters, the mean eleva- 
tion of Antarctica at 2,000 meters, more than 
twice the average elevation of Asia. 

Not only is it of scientific interest that the 
great, almost landless Arctic Ocean is oppo- 
site the enormous uplifted mountainous Ant- 
arctica, but the mass and location of this vast 
southern continent, one and a half times 
greater in surface than Europe, should serve 
to solve or elucidate vexed problems of lati- 
tude-variations and polc-ahiftings. If not a 
practical factor for the far future these condi- 
tions may well have been so during past ages, 
when a milder climate, abundant animal life, 
luxuriant vegetation and foreatal growths ob- 
tained in the vicinity of the present north and 
south geographical poles. 

Bioion of Wilkes Land.— Of geographic 
importance is Shackleton’s disoovery on bis 
return voyage of an extension of the north 
coast of South Victoria Land some 45 miles 
to the westward. This ice-bound mosintainous 
coast connects in all probability with the land 
of Wilkes, whose priority of discovery has 
been lately put beyond question by Admiral 
Pillebury, U.8.N. 

Qkneral Besultb.— Briefly summarixed the 
moM important Bcientifie results of ShaoMe- 
ton’s expedition are: 

1. Culminating data eetahlishing the exist- 
ence of an Antarctic continent. 

2. The definite location of the south mag- 
netic pde. 
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3. The ezistoDce of a contiaentol mtu twice 
greater in deration than an; other continent. 

4. Geological data showing the structure of 
Antarctica. 

5. Eridencee of a former mild climate and 
extensive vegetation in the vicinity of the 

6. Meteorological data elucidating the at- 
mospheric circulation of the southern hemi- 
sphere. 

t. The highest tableland of the world, with 
the location of the south geographic pole on 
an unbroken ice-cap. 

It thus appears that Shackleton has solved 
the difficult problem of equally satisfying by 
his expedition the demands of science and the 
expectations cd the public. 

A. W. Obbxlt 

U. 8. Ajuit 


SPSOUL ARTWIBB 

PREDICTION OP REUTIONSHIPS AMONO BOMB 
PAIUeiTIO FONOI 

A FLowERiNO plant which would produce 
two separate and dissimilar sorts of fruit 
would indeed be a curiosity, and yet there are 
some of the common parasitic fungi which 
exhibit two, three and even four kinds of 
fruiting bodies or spores. In addition to the 
variability displayed by many species of fungi 
in the production of different sorts of spores, 
a large number of the rust-fungi present a 
still greater complexity of existence by hav- • 
ing the life-cycle divided into two distinct 
alternating phases, which inhabit wholly dif- 
ferent and unlike host plants, such as a sedge 
and a composite, or a broad-leaved deciduous 
tree and an evergreen. 

In these species which are known to change 
hosts and on that account are termed 
heteroecious, the one phase consists usually of 
lEcia, accompanied by one other spore-stnio- 
ture, the pycnium, and the other phase of 
telia, either alone, or accompanied by nre- 

The combination in one species of these 
pleomorphic and heteicecious characters may 
make the working out of the life-hUtny a 
very difficult problem. The connection or re- 


lation between two alternating phases is best 
shown by means of cultures. A culture in 
which a spore from one phase on one host is 
sown upon another host, and subsequently 
gives rise to a spore-form of the alternating 
phase, is the only conclusive evidence that the 
two phases are related and merely represent 
different forms of the same parasite. Cul- 
tures, therefore, must play an important rSle 
in the study and investigation of the rust- 
fungi, especially of those forms which are not 
only pleomorphic but also hetenecious. 

In order that the culture work may be car- 
ried on in an expeditious manner, entailing 
as small an amount of unprofitable labor as 
possible, it is essential that the experimenter 
should be guided by some ideas of probable 
relationships between alternating phases. It 
often happens that there is nothing in the 
form or habit of either fungus or host which 
will give the slightest hint regarding the al- 
ternate host. In such instances a notion of 
relations can be gained only by field obser- 
vations. The finding of spore-structures of 
two alternating phases in close proximity in 
the field is usually the only obtainable factor 
indicative of a connection between them. 
This is the case with many of the species of 
the genera Pvccinia and Fromgess, the com- 
mon rusts of grasses and sedges. The associa- 
tion of telial and ocial stages is, to be sure, 
not proof of their affinity, but only a bit of 
prima facie evidence. The dloseneas of the 
association, the abundance of the infection, 
and the occurrence of stages of other species 
must all be taken into account. A great deal 
has alrea^ been written' emphasising the 
value of these observations of association in 
the field and it teems unnecessary to make 
further explanation here, suffice it to say that 
this method of gaining clues to relationships 
is largely a deductive one. Erom the fact that 
related alternating phases are often found 
associated together, we infer that other asso- 
ciated phases may be related. Association, in 

■ See " Clues to Relationship among Hsteradous 
Rusts,'' Rot. 0«., tl: 62-46, 1802, and "A Search 
for RuiU in Colorado," Pfaal World, lli 68-T7, 
1808. 
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other words, might be considered a general 
law among heteroeeious forms. 

In addition to this deductive method, 
which requires field observations upon which 
to base its inferences, there is another method 
by which predictions of relationship may 
sometimes be inductively made. In some 
instances there is something peculiar about 
either host or fungus, or both, which will 
permit the formation of an hypothesis. These 
peculiarities may be in form, habit, range 
or other characteristics, and are usually of 
such a nature that they may be studied out 
in the herbarium or laboratory. This second 
method deals very largely with the principles 
of analogy and homology. 

It is the analogical method of inferring 
that what is true of one species is probably 
true of others similar to it which makes us 
conclude, for instance, that the species of 
Coleosporium, common rusts of the compo- 
sites especially, are related to leaf-inhabiting 
forms of Peridermium on pine trees, that the 
species of Cronarlium arc connected to bark- 
inhabiting forms of Pendemium on pine 
trees, and that the Oymnotporangia, the 
cedar-rusts, have RaiMia on members of the 
apple family as their eecial forms. This gen- 
eral theory for the assignment of certain 
form-species to their tallal genua has already 
been illustrated in a paper of which the writer 
was junior author,' and aubsequent culture 
work has demonstrated not only the accnracy 
of the predictions, but also the importance of 
such theorizing. 

The writer wishes now to call attention to 
still better examples of the application of this 
analogical process. Perhaps the procedure 
may be made clearer by a fuller statement of 
the formula and the consideration of some 
ooncreta examples. The examples will be 
drawn from the group of oeddr-apple fungi, 
Oymnotporangia, because of the writer’a 
familiarity with this group. 

Analogy has been explained in this way: 
Two things which an similar in one or more 

■See "North Amerioaa Spades of PtrUtrm- 
tiHii," Ball. Torray Boton. Clat, 18 ; 101-432, 


respects are of the same general type or char- 
acter; therefore a certain proposition which is 
true of one is likely to be true of the other. 
In applying this to the fungi, as well os in 
other cases, it is especially important that the 
characters selected for comparison should be 
fundamental ones and not merely of a super- 
ficial nature. Some accumulated knowledge 
in a field, even if it should only be in the 
fotjn of negative answers to previous conjec- 
tures, may not be without value in forming 
new hypotheses. 

The following example may be cited in 
which cultures have already shown the cor- 
rectness of an hypothesis formed by the 
method just explained. 

Some time ago what appeared to be a true 
HcettoUa was found upon an herbaceous plant 
of the rose family. This was considered re- 
markable because it had always been sup- 
posed that bU RatUlia inhabited only wnody 
plants of the apple family. Upon thorough 
examination, however, this was found to have 
all of the morphological characters of the 
rcestelial forma and it was, therefore, con- 
cluded that it was most likely associated with 
a cedar-rust, as other members of this form- 
genus are. There was in the range no unat- 
tached species of Oymnosporanginm known 
which might have such a connection; this 
discovery called, therefore, for the detection 
of a new form. From the great resemblance 
of this rosaceous Rcettelia to the ecial form 
of Qymnotporangium Nidui-avit, a rather 
common and well-known cedar rust, it was 
predicted that the teliol stage, when found, 
would resemble 0. Nidut-avia. This new 
telial stage has been collected and cultures 
have been made proving the correotneos of 
the assumption as to relationship. The pre- 
diction as to structure was also strikingly 
fulfilled, showing that it is not only possible 
to show the probable existence of new forms 
by this method but even to anticipate their 
charooteia. This species has been named 
Oymiioiporangium oxierum and a fuHar ac- 
count of its discovery together with original 
description and culture record may be found 
in Myiologia, 1: 226, 227, 268 and 254, 1909. 
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The writer ventures to offer the following 
conjectures of relationship with the hope that 
cultures may some day prove their correct- 
ness. They may turn out eventually to show 
only the errors which the method of analog- 
ical inference may lead to, but they serve 
well to illustrate ite application to this sub- 
ject and are offered with the hope that they 
may have some value. 

RatMvi hyaiino on a species ot hawthorn, 

Cniagut, is a peculiar form which has been very 

little known up to the present. So far as the 
writer can make out there is no published record 
of any but the original collection from South 
Carolina made in 1860. The writer haa recently 
rodiscovered it on some herbarium specimena of 
the hoet plant at the New York Botanical Garden 
and the Arnold Arboretum so that its occurrence 
is after all not so rare, its distribution is now 
known from North Carolina to Florida. This 
adds new zest to the attempt to trace out its 
alternate phase. Morphologically R hyalina hae 
two very striking cherseters; first, the entirely 
smooth walls of the peridial cells, and meond, the 
small wart like protuberances on the leaves in 
whieh the peridia are borne. Only one other 
known species, B. BotryajnUt on Amelanekter, 
the servioe-berry, has these eharacteri and it haa 
seemed to the writer for some time that these 
two forms must be related to similar telial atages. 
R. Boiryapttet is known to be connected to Oym- 
noaporangium iiaeptatum on the white cedar, 
Chamaiiyparit thpotdtt, 0, Blliitt is another 
white cedar rust, similar to 0. Siseplofam in the 
form of the distortion produced on the host and 
in the character of the spores, both having 2-4- 
celled teliospores. 0. Bllitit has been supposed 
by sonic to be connected to Rtutalia trantformant 
on ATonm orlmdfolia, but a careful eiramination 
of the culture record ahowe that thle conjecture 
has never been auccessfully demonstrated. On the 
other hand, there are so many negative lesulta 
that it seems almost safe to conclude that it has 
been disproved, it seems very probable that since 
one of these two forms of XmefeKo, forms which 
are in a class by themselves on account of their 
smooth peridial ceils and external anatomy, be- 
longs to a white cedar rust of a certain type, that 
the other may belong to the only other white 
oedar rust of the same general type at present 
known. Recent collections of 0. Bltmi by Stone 
in Alabama and Tracy in Florida make its known 
range from Masaachusetta to Alabama so thst it 


is quite feasible to suppose it oonneeted with a 
form which is known in the heart of that range. 
North Carolina to Florida. 

If an hypothesis provisionally formed 
either by association or analogy can be sup- 
plemented by inferences drawn from homology 
it ia very materially strengthened. Homol- 
ogy might be defined so far as its application 
to botany is concerned as the morphological 
likeneaa existing between elements which may 
have become adapted to quite different func- 
tions. In applying this to the subject under 
discussion, for instance, if there is sn essen- 
tial structural resemblance between the ecio- 
spores and the urediniospores of a species 
they may be said to be homologous. Some 
notable examples in which homology in this 
sense has assisted in detecting genetic rela- 
tionships have already been recorded by Dr. 
J. C. Arthur in his first report of " Cultures 
of Uredineai and may be mentioned here. 

Field obaervatiuns had suggested that Pue- 
cinia Vilfa on a grass, Sponhohu longifoliui, 
was related to ^etdium verbenicola on Ver- 
bena. It was found that the closer the Ver- 
bena plants stood to tufts of the rusted grass 
the more thickly they were covered with »cia, 
and that the plants some distance away were 
entirely free. This is a good example of the 
working of the law of association. Before 
cnlturea were made, however, a resemblance 
in form was observed between the saciosporea 
of ^cidium verbenicola and the uredinio- 
apores of Puccima Vilfce. The two sorts of 
spores were similar in shape and surface 
markings, and both had colorless walls much 
thickened at the apex. Later succeaaful cul- 
turea proved that this homology was not a 
mere accident in this case and suggeated that 
it might be the sign of relationship in other 
instances. During the same year a similar 
morphological eorreapondence was found be- 
tween the Bciospores of an JBcidium on 
Fraxinue, the ash tree, and the urediniospores 
of a Puccinia on Spartina, cord-grass, and 
with this as the only clue cultures were at- 
tempted. They were successful and thus 

■“Cultures of Uredine* in 1898,” Btl. Oos., 
Mi 2Tt-27S, 1800. 
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ehowed the vilue of inferencea drawn from 
homolog?. 

The writer now deairos to make one other 
prediction concerning a poasiblc relationahip, 
and the character of a form ;et to be dieooT- 
ered, in which both analogy and homology 
have been employed. 

In hia paper on “Cultures of 0redin«” in 
1008 Dr, J. C, Arthur reports the establiah- 
ment of a relationship between ^etdtum 
Blasdaleanum and Gymnoaporangium Libo~ 
ctdri. As explained there A. Blasdaleanum 
is morphologically unlike the other Etetielia, 
having instead, characters like the ordinary 
iscial forma of Pucemta and Vromyces. How- 
ever, it inhabits hosts belonging to the apple 
family, the huvrthorn and service-berry, and 
these cultures show that it is undoubtedly 
genetically connected with a cedar-rust. 
There is, in the Pacidc coast region, another 
wial form of the same tyi>e, on nienibera of 
the apple family, JBcxdium Sorbi on the 
mountain ash and crab-apple Although 
Mcidium Sorbt is of the same general type as 
A. Blasdaleanum. it has some very pronounced 
oharaoters which show that it is specifically 
different. There is m the whole Pacific slope 
region at present no known Oymnesporangium 
except 0 . Libacedn and it is at once apparent 
that the telial stage of A. Sorbi is still to be 
discovered. There is, however, within this 


duction of all four spore-forms, pycnia, ascia, 
oredinia and telia, was doubtless the early 
condition in evolution, and that the suppres- 
sion of one or more of these forms is a result 
of later influences In most of the groups or 
tribes this four-spored condition not only still 
persists but usually the larger number of 
species belong in that class. Arguing from 
this point of view Dr Arthur has predicted 
that sooner or later a Gymnosporangium 
ought to be discovered which would possess 
uredinia, t. e , have all four spore-forms. 
Smoe the uredmial stage is unknown in any 
of the true Oymnosporangium-Etrsieha com- 
binations it seems probable that if it exists 
at all it is likely to be in a species which has 
an secial form like that of the species of Puc- 
cinta which ordinarily possess uredinia. With 
the above ideas as a basis the writer suggests 
the possibility of a relationship between the 
cedar-rust, Vrsdo Nootkolensis and Setdium 
Sorbi on the mountain ash and ersb-apple, 
Baranoff Island. Alaska, is the type locality 
of the Uredo, ^cidium Sorbt has also been 
collected on the same island, an item from 
geographical distribution which lends further 
support to the supposition. Arguing from a 
comparison with 0. Lihocedrt, the only eedar- 
ruat known to have the puccinia-type of tecia, 
the new telial stage should be foliioolous and 
have spores two or three tunes septate. If 








pB.rtlBg(, a line of rounded pebbles at 

tie base 14 

2. Oligooene— {oBsillterouB marl (Alum Bluff 

formation) .. i 

1. Laminated, drab shale with arenaceous 
partings 8 

Total lUj 

Eeeent collections made at Porters land- 
ing have rendered possible definite correlation 
of the two Miocene boruons with those of the 
areas further north. From bed no. 6 of the 
section 34 identified species were obtained, SO 
of which also occur in the Duplin marl of 
North Carolina. The four species which have 
not as yet been reported from there occur 
in other localities in horizons the stratigrapbio 
equivalent of the Duplin, or in deposits of 
later age. Bed no. 6, therefore, can be defi- 
nitely correlated with the Duplin marl of 
North Carolina and the fossiliferous Miocene 
marls of Darlington and MayesviUc, South 
Carolina. 

The Marks Head marl, which was first named 
by Sloan, and is represented by bed No. 4 of 
tlie section, contains specimens of the genua 
CaroUa which suggests an Oligocene age, but 


part to the erosion interval between the upper 
Oligocene and the Miocene of western Florida. 

Bed no. 2 of the section at Porters Landing 
contains fossils indicative of an upper Oligo- 
cene age. Bed no 3 is very likely of Miocene 
age, and the line of rounded pebbles at the 
base suggests that the Miocene may rest upon 
the eroded surface of the upiier Oligocene. It 
seems probable that along tbe Savannah 
Biver an erosion interval occurred between 
Oligocene and Miocene depositions, but the 
interval was of shorter duration than in west- 
ern Florida. 

T. WavLAVD VAuaifAjf 


TBE ABEBICAN SOClBTy OP ZOOWOJSTB 
CEXTBAl BRiEOH 

The annual meeting of the Anierlean Society 
of ZoologiitB, (imtral Branch, was held in the 
splendid new Natural Science Hall of the Uni- 
versity of Iowa, Iowa City, on April 7, 8 and 9, 
1910, Dean Edward A. Birgo, of the Univeriity 
of Wiaconain, presiding. Thirty aoologiatf of the 
central states registered. 

Resolutions relating to the International Com- 
nuasion on Nomencloture similar to those adopted 
by the Eastern Branch at the December meeting 
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nitUei o( both branchei were elooted Feeding Reactume of the Rate Coral {leophylha) : 
I in the Central Branch; J. T. Fat- F. W. Canpinna, Univeraity of Illinoia. 

raity of Texaa; Robert T. Young, When the roae coral polyp is stimulated by 
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80IEX0S AVD INDUSTRY' 

The prewnt age anrpaaaeB all previous 
epochs of history by the intense activity of 
the human race, the daring of its efforts, 
the magnitude of its accomplishments. 

We know of periods in history where 
great wars, great political developments, 
migration, religious fervor, newly discov- 
ered lands, or other causes, brought forth 
considerable changes in some nations, but 
never was the movement so wide-spread in 
geographical location, never were impulses 
operating so rapidly, nor on so extensive 
a scale, as to-day. 

We have not reached the end of this 
movement; quite on the contrary, it seems 
to gain in intensity as the years roll by. 

While some few nations have taken the 
lead in certain lines of human endeavor, 
we know, on the other hand, that the same 
influences are at work even in the moat re- 
mote corners of the world ; countries which 
for ages have been dreaming dreams of 
rest, countries of which the political, intel- 
lectual, social or industrial conditions have 
remained practically unchanged for hun- 
dreds, nay thousands of years, begin to 
awaken; willingly or unwillingly, they too 
seem to undergo, albeit in a smaller de- 
gree, this all-pervading tendency of enter- 
prise, this aggressive effort to better utilize 
their opportunities for material, social and 
intellectual betterment. 

In other words, modem human dynamics 
have reached an intensity never witnessed 
before. 

It looks to me as if all great feats ro- 

‘AiidRU of the pnsident of the American 
Eleotrochemical Society, Plttabargh, May, 1610. 
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corded in the hiatory of our race sink to 
nothingness if compared to what human ac- 
tivity is accomplishing every day since 
ignorant, arrogant, emotional, spasmodic 
eiforts are slowly but surely giving place 
to methodical and persistent work based 
on exact scientific knowledge. 

"Whether the human race has been made 
happier by all this, I shall not here try to 
decide. Happiness is a very subjective 
condition of mind, very difiBcult, if not 
impossible to measure or to compare: the 
happiness of the child or the savage and 
the happiness of the intellectually devel- 
oped adult are two entirely different prop- 
ositions. I believe, however, that even case- 
hardened pessimists ought to admit that 
our opportunity for happiness have con- 
siderably increased, even if so many peo- 
ple, not knowing better, continue to 
trample upon these very oppdrtunities, 
blinded as they are by false ideals, or by 
misdirected aspirations. 

True, the pessimist may point to the 
slums of large cities, to poverty, to vice, to 
unsatisfactory labor conditions, to high 
cost of living. But, what is all that com- 
pared with conditions in bygone agesl 
"Where are the famines, the plagues, which 
not so long ago periodically devastated 
Europe, and which are still the scourge of 
some backward countries like India, 
China and Buasiat 

Political corruption, dishonesty and 
greed are still too much in evidence, and 
there is much room for higher ethics; on 
the other hand, anybody who wants to give 
himself the trouble to investigate real his- 
tory will have to admit that the morals 
and conduct of life of many of the most ex- 
alted personages of the past, would fall 
far below the test of the plain average 
decent citizen of our republic to-day. 

Most certainly, there is still abundant 
necessity for improvement; and our race 


will improve as long as we put more pride 
in raising better children than in finding 
an excuse for our littleness or a consola- 
tion for our failures, by bragging about 
the supposed importance of our ancestors. 

Nowhere have the changes of this cen- 
tury been so accentuated as in our indus- 
trial enterprises. We know, furthermore, 
that just such industries, where the devel- 
opments have been most staggering, are ex- 
actly those which have utilized aeientific 
knowledge to the largest extent. Where- 
ever the engineer has been able to put into 
practise the secrets which the scientist has 
wrung from nature’s laws, there also do 
we see results so far in advance, as com- 
pared with what existed formerly, that 
only a man with a dead soul fails to be 
stirred up to admiration and enthusiasm. 

The modern engineer, in intellectual 
partnership with the scientist, is asserting 
the possibilities of our race to a degree 
never dreamt of before: instead of cowing 
in wonder or fear like a savage before the 
forces of nature, instead of finding in tbeae 
forces an object of superstition or terror, 
instead of perceiving in them merely an 
inspiration for literary or artistic effort, 
he learns the language of nature, listens 
to her laws, and then strengthened by her 
revelations, he fulfills the mission of the 
elect and sets himself to the task of apply- 
ing his knowledge for the benefit of the 
whole race. 

Let rue assert it emphatically; the two 
most powerful men of our generation are 
the scientist and the engineer. 

Society at large is far from realizing 
this fact, simply for the reason that the 
scientist and the engineer manifest their 
power not as despots, not as omel tyrants. 
Their might is not put in evidence by the 
amount of chattel-slaves they hold in bond- 
age, nor by the barbaric splendor of their 
lives; it is not marked by the devastation 
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wrought by armies; their work does not 
consist in conquering and subjugating 
weaker nations; we do not see them, 
glorified in painting and sculpture; we do 
not hear their exploits extolled in song 
and rhyme; no artists have had to record 
their triumphant homecoming, greeted as 
saviors and heroes while marching over 
the mutilated corpses of their fallen ene- 
mies ; they do not use their power to sow 
sorrow, death and misery, or to steal and 
plunder or fill the museums of a city like 
Pans with treasures of art taken by force 
from weaker nations. No, the masses are 
unaware of the immense power of the 
scientist and the engineer because both of 
them modestly play the role of “the serv- 
ant in the house”, tlieir unaasummg life 
is devoted not to slaughter, destruction or 
coercion, but to the service of mankind. 
They do not build useless pyramids ce- 
mented with the sweat and blood of over- 
abundant slaves, monuments to vain glori- 
ous despots, witnesses to the small value 
which was put in ancient times on human 
life and on human labor. 

But the modern engineer, applying the 
principles of science, raises buildings far 
superior in siise and conception than any 
architecture of bygone ages can boast of; 
edifices incomparably more comfortable, 
more hygienic, more appropriate than 
anything built before. He raises those 
gigantic structures in as many days as it 
took years to build a temple. 

In fact, after a few years, be is ready to 
pull the same buildings down, to erect bet- 
ter and bigger ones in order to suit ad- 
vanced conditions, and nobody cares about 
the name of the architect or the engineer, 
nor does Uie builder care himself. 

And why should anybody carel The 
dynamics of the age are producing changes 
at such a rapid rate, that nowadays any 
building, of whatever size it be, is begun 


with the feeling that before long it will 
have to come down to give place to new 
conditions. Erecting a twenty-story build- 
ing m a city like New York is about like 
putting up a temporary tent, wbicb may 
suit ns for a while, but has to be taken 
down whenever conditions, in the onward 
march of civilization, demand it. Palaces 
and other buildings which would have 
made the pride of older nations are tom 
down now after a career of less than 
twenty years, to make room for the devel- 
opment of our cities, to allow larger and 
better adapted edifices to take their place, 
which probably in a relatively short time 
will follow their predecessors and be torn 
down in their turn, when our children be- 
gin to realize that they want streets four 
or five times wider than our now over- 
crowded thoroughfares. 

The modem engmecr and the scientist 
realize that much more enduring monu- 
ments than stone, brick or bronze will 
mark the work of this period : they know 
that the diffusion and application of exact 
knowledge is shaping the destiny of fu- 
ture generations and will afford more laat- 
ing evidence of their efforts than temples 
or statues; they believe that their work 
will not count meiely for material better- 
ment, but that improved material oppor- 
tunities created by them will bring forth 
better people, higher ideals, a better so- 
ciety. 

To put it tersely, I dare say that the 
last hundred years under the influence of 
the modern engineer and the scientist have 
done more for the betterment of the race 
than all the art, all the civilizing efforts, 
all the so-called classical literature, of past 
ages, for which some respectable people 
want us to have snob an exaggerated rev- 
erence. 

Consistent in their mission of true pow- 
erful men and of servants of our race, the 
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engineer and the scientist perform their 
work steadily bnt quietly; they are not 
appreciated by the unthinking multitude 
because of the fact that their modesty is 
usually as great as their achievements. 

True, I know some of them who do not 
exactly “hide their light under a bushel’’; 
but show me the moat vain engineer or the 
most conceited scientist and he will appear 
like the very picture of meekness and 
modesty if you will put him alongside 
some artists, some writers of fiction, some 
opera singers, or opera oomposets. 

Let me insist on the fact that every one 
of our betterments in material conditions, 
every increase in our opportunities in life 
has been the entering wedge of vastly im- 
proved social, political and ethical changes. 

The steamships of to-day, to which the 
armadas of yore and the fleets of antiq- 
uity look like mere children’s toys, bring 
distant nations, distant men, nearer to- 
gether; so do the railroad, the press, the 
telegraph, the telephone. 

Not only have time and distance been 
shortened by the industrial applications of 
science, but life has been lengthened in 
yeans, and still much more in accomplish- 
ments and in opportunities. 

Improved means of communication do- 
not only facilitate the exchange of products 
between far-away nations, and allow them 
to compete in quality and price in the 
most remote comers of the world’s market, 
but they enable more lasting exchanges 
than merely those of material commodities; 
we intermingle, develop and distribute 
thoughts and knowledge which slowly bnt 
surely modify and perfect the political and 
ethical conditions of nations as well as of 
individuals. 

Not so long ago, opportunities for travel, 
for education, wealth or comfort of exist- 
ence, were given only to a very few; now 
in our modem community all these advan- 


tages have come within the reach of the 
multitude, and all this, thanks to our in- 
dustrial developments. 

Much has been said and written about 
the civilising influence of the discovery of 
the printing press. Has it ever occurred 
to you that the printing press could accom- 
plish very little if we had not invented the 
mcane for manufacturing cheap and good 
paper t In the same way, every facility 
which science and engineering has endowed 
the world with finds itself reflected in the 
ever-increasing development of printed 
publications. For one book that was 
written a few centuries ago, thousands, 
and better prepared ones, are published 
nowadays. Ancient authors bad few com- 
petitors and few readers, and the latter 
could afford to remember the names of 
their authors, and greatly exaggerate their 
merits, and overawe following generations 
with the extent of their importance and 
hypnotize some of us into the belief that 
there are no good authors but dead au- 
thors, or ancient authors, an opinion un- 
fortunately shared by some respectable 
pedagogues. 

To-day, when illiteraoy is no longer the 
rule but the exception, new ideas, new 
conceptions are carried to all points of the 
globe: measured, discussed, hacked to 
pieces, or developed, all this with a rapidity 
never attained heretofore; and I believe 
that one- of the most important causes of 
our rapid mental and industrial progress is 
due to the very swiftness with which in- 
formation and knowledge penetrate the 
masses. 

The man who nowadays would try to 
stem the tide of ideas, or intelleotnal ad- 
vance, would only succeed in making him* 
self ridiculous. 

In the middle ages, some devout people, 
not knowing better, could try to bum 
eoientists and their books, and oppossd for 
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a while the march of prop-ess, because 
there were so very few scientists and so 
very few books to burn. But nowadays it 
would require more than all the combined 
blest fnmnees of Pittsburgh to keep up 
this process of oxidation. 

It helps a country like Russia very little 
to have some highly developed men, some 
great scientists, great philosophers, as long 
as the multitude of the rural population 
remain in ignorance and lowness; as long 
as so many people are prevented by un- 
satisfactory material conditions to profit 
by the influence of Uieir better fellow men. 

In a self-respecting community the bene- 
fits of modem conditions and opportuni- 
ties for advancement arc open for every- 
body and privileges of birth and class are 
now considered an anachronism, if not a 
crime, against the human race. Yet few 
men stop to compare the conditions of 
modern life with those of the good olden 
times. An average man who thinks him- 
self underpaid end imagines he is living at 
a very modest pace, does not realize that 
when he is traveling in a modem railroad 
train he enjoys comforts and advantages 
never dreamt of by the richest or most 
powerful men, princes or kings, of scarcely 
a century ago; he forgets that his life is 
surer, that his health is better taken care 
of, than that of any potentate of former 
times ; that the nation respects more perma- 
nently his rights as a citizen, than was the 
case of prime ministers of one or two hun- 
dred years ago; that his sons and daugh- 
ters have better and surer opportunities of 
education and intellectual advancement, 
than the children of kings of past cen- 
turies; that there is no beautiful thought 
in this world, no knowledge, which is not 
accessible to him and everybody who can 
read. 

Man only considers a thing a luxury as 
long as his fellow men can not get it, never 


mind whether it be a bit of glass or a dia- 
mond, a bicycle or an automobile; com- 
modities of modem life cease to be con- 
sidered as luxuries as soon as they become 
easily accessible to everybody. 

Neither should we be too much disap- 
pointed in meeting so many people who 
seem to be oblivious to our improved con- 
ditions, as compared with those of former 
times. Society has been pushed ahead, 
against the will of the masses, by a few ac- 
tive, daring, restless men who forced the 
others to follow; just like a herd of un- 
thinking sheep IS unwillingly driven for- 
ward by the shepherd and his dogs. 
Many people among whom we live have 
truly been prodded into progress; they 
may properly be called remnants of bygone 
times, symptoms of mental atavism of the 
race; they do not properly fit in our age; 
they have passively drifted along on the 
advancing stream of centuries to be car- 
ried beyond where they properly belong, 
end now they constitute the ballast which 
impedes the dynamics of our modem 
generation. 

It has been asserted so often by respect- 
able people that science and induatry cater 
only to our material welfare, and have 
little in common with culture, refinement 
or moral development; therefore I feel 
compelled to put special emphasis on this 
side of the question and to insiat on the 
enormity of this error; on the contrary, 
the development of our industries, of our 
material prosperity, as well as the study 
and application of science, are the surest 
and most immediate forerunners of higher 
civic ideals, of an improved society, of a 
better race. 

A clean, well nourished and well housed 
individual who can enjoy the comforts 
and advantages of modem surroundings, 
and leads an active, intelligent, productive, 
self-aupporting and self-respecting life. 
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is certainly more of a man and a credit to 
his race than were some ancient saints 
who lived from alms and who spent their 
life in prayer and inaction, or who, for 
further edification of their followers, vowed 
never to change their clothes, nor wash 
nor shave nor comb themselves ; he is more 
of a blessing to his fellow men than the 
useless drone who lives on the work of 
others and gives nothing in return but 
arrogant presumption based on fortune, 
rank or title inherited from his father. 

If this be then the age of rational in- 
dustrialism, of applied science, how then 
is it that in some industries quality is go- 
ing down, while prices are soaring up- 
wards 1 

Here again it is a noteworthy fact that 
just such commodities as are produced by 
so-called scientific industries are sold 
cheaper and are of bettor quality than 
ever before, and this cheapening of price 
or bettering in quality is almost propor- 
tionate to the amount of scientific knowl- 
edge involved in their production. Let ns 
take, for instance, the chemical and the 
electrical industries, both based almost 
exclusively on well-developed scientific 
data. In both these groups of industries 
the chemist or the physicist has had full 
sway and the engineer has embodied their 
work in a practical form. Free and ra- 
tional competition based on intellectual 
superiority has been their paramount fac- 
tor of development. Competition based on 
artificial privileges like labor unions, tariff 
legislation, have played only a secondary 
role. While flour, meat, clothing and 
houses wore considerably less expensive a 
hundred years ago than they are now, we 
find that acids, alkalies, salts, solTente, 
dyes, and, in general, almost all chemicals, 
are incomparably cheaper and of better 
quality than they were in the good olden 
times. 


In some cases, the changes are remark- 
able. For instance, a ton of sulphuric acid 
sells now at the same price as two pounds 
of the same article were sold about a hun- 
dred and fifty years ago. 

A similar eheapening can be found in 
many other chemicals, although their de- 
mand has immensely increased. Without 
going to extreme cases, we can state that 
there has been a steady improvement in 
most chemical manufacturing processes 
and that the public at large has had the 
benefit thereof. The same can be .said of 
the electrical industry. 

Cotnparc this with industries which arc 
still under the sway of the rule-of-thumb, 
which means the rule of the ignorant, or 
where competition is based on political 
protection, yon will find that just such 
mle-of-thnmb commodities where science 
plays no role, are those for which the pub- 
lic has to pay the highest price in return 
for the poorest article. Mamed men may 
follow this assertion from butcher’s bills 
to ladies’ hats, from house rents to servant 
girls. 

For the poor chemist, it is almost an 
irony of fate that his science, by develop- 
ing the “cyanide process,’’ made gold 
cheaper and thereby reduced considerably 
the purchasing equivalent of his meager 
salary. In order to get square he will have 
to put htmself now to the task of helping 
the engineer in the cheaper production of 
foodstuffs, or clothing, or take a hand in 
such tax reforms which may bring about 
a reduction of rent or may lessen other eco- 
nomic anomalies. 

Notwithstanding all our progress, it is 
evident that we live in a transitory stage ; 
next to enterprises and industries embody- 
ing the highest intellectual conceptions our 
century can offer, we find even in the most 
advanced countries examples of conditions 
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of affairs which seem truly an anachron- 

This must have impressed many of you 
■who have happened to visit factories or 
mills where ignorance and (treed seemed 
the two dominant factors, where the class 
of men and women employed, not to speak 
of child labor, seemed to have undergone 
the full curse of their sordid surround- 
ings. Such places are to be found often 
where the mental condition of the directors 
does not enable them to go beyond the con- 
ception of size and where the whole ten- 
dency has been towards more, more, more, 
instead of towards better, better, better. 

How different is this from some of our 
better engineering and eUemical enter- 
prises where everything bears the imprint 
of a steady effort towards progress and 
where employer aiid employed alike seem 
to undergo the uplifting force of intellec- 
tual aims SiK'h a happy condition of 
affairs is most likely to lie encountered 
where the head is himself the scientific 
pioneer who has built up the enterprise. 

Matters are not always so satisfactory 
where large organizations have got into 
the hand of a hoard of directors, who know 
little else of the technical side of the busi- 
ness than that it pays dividends, and for 
whom the main interesting factor is the 
value of the shares they own. 

Whenever undertakings arc ruled by 
such a class of men, we must not be aston- 
ished if their corporation counsel is more 
in evidence than their chemists or their 
engineers. What do they care if certain 
improvements in their processes might net 
them five per cent, more or mean better 
goods, if, on the other hand, they know 
that by a clever trick of law they can ex- 
tract from the consuming public many 
times more; no wonder then if they have 
less time and less mental fitness lor a prin- 
ciple of science Or engineering involved in 


a new process, tlian for a conference with 
“eminent law counsel.” If they can not 
alter nature’s atomic weights, they may 
find a way of improving their invoice 
weights for the custom house to the detri- 
ment of Uncle Sam. I might use for our 
industries the forceful quotation of 
Shakespeare in Hamlet about the state of 
Denmark, as long as corporation lawyers 
of reputation arc paid incomparably hotter 
and their services are sought for so much 
more eagerly than the very best chemists 
or the ablest engineers. 

This brings to my mind the case of a 
company which held a charter to supply a 
certain city with illuminating gas, and 
which after enjoying a fortune-making 
monopoly for many years, found one day 
that special legislation had reduced the 
selling price of their product Certain 
again of being able to upset this law, the 
company entered in long litigation, but 
finally, after rejieated efforts, had to real- 
ize that even its beet lawyers could not 
change matters. Prom that moment on, 
they began to inquire actively about better 
manufacturing processes. A friend of 
mine, who was requested to give his sug- 
gestion as to how they could improve their 
methods, replied as follows ; “Up till now 
your company has been making law— now 
make gas and everything will come out aU 
right.” 

Then again we find that, resourceful as 
the modem engineer or chemist is, his 
power is often simply a tool in the bands 
of ignorant but cunning men. In fact, our 
modem laws and society insure better re- 
ward for ounningness or slyness than for 
true intellectuality. 

The vei7 abundance of our natural re- 
sources may be partly to blame for this 
condition of affairs ; in other countries, like 
Germany, with comparatively small nat- 
ural means, competition shapes itself more 
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towards technioal perfection. If we want 
to learn how to reduce what I would call 
our “nation waste,” our German friends 
can give us valuable lessons It is signifi- 
cant too that in large German engineering 
or chemical enterprises the board of direc- 
tors is made up mostly of scientifically 
trained men, engineers, chemists and phys- 
icists. The entrance of the phyacist in our 
industries has not yet become very evident, 
although in Germany it seems to be the 
rule, especially in electrical and other 
enterprises, to give to the physicist as much 
importance, and even more, than to the 
chemist; both of these scientific specialists 
leave the purely engineering problems to 
the qualified engineer. 

The story was told to me how the head 
of one of the largest engineering firms in 
Germany won his spurs. Prices of copper 
were rising beyond precedent, and his 
merchant business associates insisted there- 
fore that he should buy an amount of 
copper suflloiently large to supply them 
for their electric installations for several 
years to come. In the meantime, prices 
were going up faster and faster; but this 
did not seem to disturb the scientific di- 
rector, who was eagerly following the re- 
sults of some special research work, giving 
reliable data about transformers and high 
voltage transmissions. As he understood 
the law of Ohm, he knew that pretty soon, 
even if copper was three times higher in 
price, he could use so much thinner wire 
and save money in the end. What he fore- 
saw happened ; the price of copper dropped 
suddenly, and Ohm’s law triumphed over 
copper speculators. 

All this does not take away the fact 
that although some industries suffer from 
brutal ignorance, others have sometimes 
been handicapped by a too one-sided 
scientific organization; I know of some in- 
stances, especially in Germany, where very 


resectable enterprises have not utilized 
their available opportunities to the proper 
extent, because their scientific managers 
lacked good business sense. I have seen 
some industrial enterprises much held 
Iiack by too much red tape and a choking 
amount of paper-wisdom. The most 
learned man without common sense or 
practical abilities can accomplish little ex- 
cept disappointments. Here is where the 
keen business man, with a practical turn 
of mind, with directness of purpose and 
good judgment, will every time show his 
advantages. 

An overspecialized man, whether he be 
a biologist, a physicist, a chemist or an 
engineer, may lack the broadness of con- 
ception and action which characterizes 
true great men of many-sided develop- 
ment. 

Then again, quite frequently the real 
field of usefulness of scientifically trained 
men is much misunderstood. For in- 
stance, it 18 a common mistake, made even 
by some engineers and phyaicians aa well 
as by business men, to imagine that the 
main work of the chemist ia confined to 
performing chemical analysis. This con- 
ception is about as absurd as to think that 
the main usefulness of an electrical engi- 
' neer consists in making electrical tests, or 
that the essential work of the merchant is 
bookkeeping. 

Many a good chemist has been thus pre- 
vented from showing his best abilities by 
the sheer ignorance of those who employed 
him. 

In the development of some of onr in- 
dustries, nothing has played such an im- 
portant rfile as scientific research work. 
To those who do not realize this, let me 
tell that not so long ago I had an oppor- 
tunity in Philadelphia, to see that old elec- 
trie machine of Benjamin Franklin, a 
amall revolving glass ^obe mounted on a 
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wooden frame; this was about as far as 
electricity went a century ago. Shortly 
afterwards, I was confronted by those 
gigantic electric installations at Niagara 
Falls. To those who belittle the value 
of scientific research, I recommend a com- 
parison between this and Franklin’s ma- 
chine, a mere scientific toy, a clumsy 
affair, that would at its beat performance, 
and if the weather was not too damp, give 
off some small sparks; a contrivance so 
useless in its time and so devoid of appar- 
ent practical applications, that if some one 
had told to a “shrewd business man” of 
last century, whut this field kept in store 
for us, he would merely have shrugged bis 
shoulders in derision. But now behold the 
hundreds of thousands of electrical horse- 
power developed in those monstrous gener- 
ators of Niagara Falls, sensitive as a 
slender nerve, and yet running with the 
precision of a watch, distributing power 
and light to distant cities like Toronto and 
Syracuse; running heavy railroad trains 
as surely as the tiny drill of the dentist; 
oonverting ores into metals; transforming 
hundreds of tons of brine daily into caus- 
tic soda and bleach ; changing mixtures of 
sand and coal into carborundum; enno- 
bling plain coal into graphite, or produ- 
cing from coal and limestone new sources 
for illumination under the form of cal- 
cium carbide; or again fixing the nitrogen 
of the air on calcium carbide to chaugc it 
into cyanamide, a most valuable synthetic 
fertilizer; and at every succeeding year, 
new chemical achievements of this kind arc 
still being brought forward -by a set of 
tireless workers. 

Let me ask a fair question of those who 
underestimate the value of research: Has 
that stupendous gap between Franklin's 
toy and the power companies of Niagara 
Palls been bridged by anything but by 
scientiflo research of the highest order! 


Some of the better educated people in 
thia country begin to understand more and 
more the neceaaity of scientific research. 
Not so long ago, research work waa only 
carried out in the laboratories of univer- 
sities or in those of a few highly developed 
chemical or electrical companies; nowa- 
days we find many intelligently conducted 
enterprises devoting a considerable annual 
outlay for systematic research work, where 
the resources of the chemist, the physicist 
and the biologist are used to good purpose. 

Unfortunately, the scope and method of 
scientific research is difficult to under- 
stand for the uninitiated. Some people 
have only the haziest conceptions on this 
subject. Some manufacturers, totally un- 
aware of the requiremenls involved in this 
work, in a half-skeptical way, grudgingly 
conclude to organize a research depart- 
ment, sometimes as a last resort to help 
them through some difficulties; others do 
it “to be in style" and simply to imitate 
their more successful competitors. Fre- 
quently they engage a young man with lit- 
tle experience, who, outside of what he 
studied in the technical school or at the 
univeraity, has everything to learn, and 
who, besides that, is usuall;; entrusted at 
the very start with the most difficult prob- 
lems. His salary is none too high, and bis 
action is very much restricted; sometimes 
he is forbidden to study the current prac- 
tical methods, or so-called “manufacturing 
secrets,” and is thus prevented from get- 
ting acquainted with the very problems he 
is supposed to solve. I have seen other 
cases where the time of the research ehem- 
iat was filled with odd jobs of every kind. 
After a while, when practical results are 
not forthcoming fast enough, the book- 
keeper confronts him with the list of ex- 
penses which have been incurred by his 
work; naturally somp comments are ready 
at hand how the same money spent on a 
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good salesman would have shown immedi- 
ate results, and so forth. Things go along 
that way for a while until the research de- 
partment is abolished with the recurring 
remark: “Research does not pay, we’ve 
tried it.’’ 

In other eases, where some results arc 
obtained, the matter is taken out of the 
hands of the chemist before he has had 
time to fairly try and develop it on a 
large scale. The subject is now entrusted 
to the superintendent or the foreman, who 
seldom is a friend of the scientifically 
trained man, and nearly always resents 
anything which might diminish the pres- 
tige of “established practical experience.” 
Like in all new processes, defects are soon 
shown, and in the natural order of things, 
repeated failures and renewed trials on a 
practical scale are requirrsd before there is 
any possibility of regular utilization. The 
research chemist is allowed very little in- 
tervention at this stage of the work, and 
often, remarks are heard how imperfect 
the whole thing was “before so-and-so, 
the practical man, had his say.” Finally 
initial expenses are charged against the re- 
search department, and profits credited to 
the “practical man.” 

A research department is a very difficult 
thing to organize and to run. It is not 
enough to provide a building and the nec- 
essary appliances ; it is not enough to pro- 
vide typewriters, card-indexing systems, 
and office force, and all the red' tape con- 
nected with it , it is not sufficient to engage 
one or more well-behaved university- or 
college-graduates with the necessary help- 
ers, and to let them work under an orderly 
businesslike manager. You might as well 
try to produce masterly paintings by in- 
stalling an office management and a well 
organized paint and brush department, 
and a library containing all that has been 
written on the art of painting next to a 


splendidly equipped studio, and then leave 
out the real artist who will do the painting. 
Nay, the most important, the almost ex- 
clusive factor in a successful research lab- 
oratory is the research chemist himself. 
If he is not a man who has a soul alive 
with his subject, if he is not enthusiastic- 
ally imbued with his opportunities, if he 
is not qualified for his task not only by 
scientific training but specially by a nat- 
ural gift of discrimination between what 
IS most important in a problem and what 
is secondary *0 it, you might as well fill 
a liall with the marble statues of Greek 
poets and imagine that they will write, 
poetry for you. 

Then if you find the man who has all the 
true qualifications, you may still paralyze 
hLs action by too much red tape, too much 
interference in his work. A good research 
chemist will do more and better work with 
pots and pans from the “ten-cent store" 
in a shed or in a barn, where he is his own 
master, than in a splendidly equipped 
laboratory where he gets irritated and in- 
terfered with by others who do not under- 
stand him. 

I sometimes doubted whether it was 
really worth while for a young man to take 
up research work single handed, when so 
. many people with abundant facilities were 
at work. What show, for instance, does 
an organic chemist have in studying a 
problem for which in Germany some large 
chemical companies employ hundreds of 
research chemists. To this I can answer 
that some of the most striking examples of 
successful research were the result of 
privately conducted work with modest 
means; in fact, I know of several instances 
where a research chemist who had created 
himself a reputation by work carried out 
privately under adverse circumstances, 
showed disappointing results as soon as he 
became part of a vast organization. 
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Even if you have the best qualified re- 
search chemists, do not expect immediate 
results. Do not forget that problems, ap- 
pearingly most simple, require consider- 
able time before they are thoroughly 
studied. Even in successful oases, it may 
easily require many, many years before a 
subject is so thoroughly elucidated that it 
can be taken up in practise. 

Research is what gives a young man of 
strong individuality a chance to compete 
with those big industrial consolidations, 
the trusts, who, like elephants, look more 
imposing by their size than by their agility 
or perfection, and who, aa that pachyderm, 
have many vulnerable spots, and are just 
as much handicapped by their lack of 
flexibility and by their ponderosity. Some 
steel manufacturers may be unable to 
think about anything but tonnage, and yet 
the work of some chemists has alresdy in- 
dicated that the quality of steel of the 
future, or of its alloys, may be improved 
to such a degree that probably the average 
steel of to-day will look to our children as 
brittle and imperfect as pig iron appears 
to us. Neither should we lose sight of the 
fact that even to the most exclusive me- 
chanical enterprises there is a chemical 
side, although the importance of the latter 
may not be apparent to the man who is not 
a chemist. 

Let me give also a warning to such man- 
ufacturers who try to secure only by uncom- 
promising secrecy, the money-making end 
of their industries. 

As far as my experience goes, exag- 
gerated secrecy is very often .an indication 
of lack of knowledge, of industrial feeble- 
ness and inoompetency; a miser is most of 
the time a man of small means. 

If the chemists had been holding their 
results from each other, we should still be 
in the dark ages of the alchemist. No 
secrecy, however jealously carried out, can 


outweigh enlightened research work, pro- 
tected by wise patent legislation. If our 
patent laws do not protect enough, then 
our prime duty becomes to change them 
until they answer their purpose as defined 
by the constitution of the United States. 
The care with which patent laws are ad- 
ministered is a direct measure of the in- 
dustrial importance of a country. Piracy 
can not flourish, neither on the seas nor in 
intellectual property, if ethics of justice 
and equity can he made to prevail. 

Every recorded success of the scientist 
or the engineer is an additional evidence 
that ignorant greed and brutal rapacity 
can not forever have full sway in this 
world, and that the rule of the sly and the 
shy leads to the abortion of progress. 
Purtherniore, the results of their work, 
which bars out “chance,” “luck” or 
“happenings,” is their most eloquent 
language to convince their fellow men that 
if law-makers may still think that laws are 
made or unmade by them in Albany or 
Washington or Harrisburg, there is at least 
one law which can not be amended; at 
least one lew which even the cleverest law- 
yers can not make to be interpreted in two 
different ways; a law which rules all men, 
large or small, poor or rich, to whatever 
nation they may belong; a law which rules 
the dead, and the unborn aa well as the liv- 
ing; a law which requires no supreme 
court to test its validity; a law that can 
not be trifled with, which nobody and 
nothing can escape; the great unchange- 
able Law of Nature which rules the uni- 
verse, mocks at men-made statutes and 
ordinances, and upsets and destroys 
everything which comes in conflict with 
her; the rigidly enforced law which tries 
to teach us our mistakes by suffering, by 
misery, by industrial or political crisis, by 
nOhappinesB, by war, so as to awaken us 
from our ignorant sleep, to show us our 
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misguided aims, and to command ns to 
prepare a sounder, a happier condition for 
our children and future generations, while 
building up, during the trend of centuries, 
a slowly rising foundation for a higher 
humanity, a more god-like race. 

Leo Hendrik Baekeland 

THE OENEKAh EDVCATIOE BOARD 

At a meeting of the trustees of the Qeneral 
Education Board, held on May 24 in New 
York City, $682,460 in appropriations was 
voted. Of this sum $638,000 was appropriated 
conditionally for the endowment funds of 
eight colleges, $113,000 for the furtherance csf 
demonstration work in agriculture throughout 
the southern states, and $31,460 for the sal- 
aries and expenses of special profesaora of 
secondary education in the several state uni- 
versities of the south. 

The appropriations voted in support of col- 
lege endowments raised to $5,177,600 the sum 
already spent in this direction. The seventy 
colleges that have received these endowments 
during the last four years of the board’s activi- 
ties have each raised sums in endowment 
which taken with the board's gifts aggregate 
$23,870,500. 

Conditional appropriations for endowment 
were made to these colleges in the following 


Coraell College, Mount Vernon, la., «60,0<I0 in 
addition to a like amount subscribed at the last 


previous meeting of the board. 

De Pauw Umversity, Grseneaatle, Ind , $100,000. 
Marietta College, Marietta, 0., $60,000. 
Allegheny College, Meadvllle, Pa., $100,000. 
Central University, Danville, Ky., $76,000. 
Drake University, Des Moines, la., $100,000. 
Middlebury College, Middlebury, Vt., $60,000. 
Transylvania University, Lexington, Ky., $60,- 


These eight colleges were selected from • 
list of twenty-nine who petitioned the board 
for assistance. 

The sum of $113,000 appropriated for dem- 
onstration work in agriculture in the south 
was made in the furtherance of the efforts 
which Dr. Seaman A. Knapp, of the Depart- 


ment of Agriculture, is making in elevating 
agricultural conditioiu through the southern 
states by teaching intensive farming and the 
scientific methods of crop raising. In giving 
financial aid to this movement the General 
Education Board is cooperating with the de- 
partment at Washington. Last year the 
board’s contribution in this direction was 
$102,000, which was divided among the vari- 
ous states as follows: Florida, $5,000; Georgia, 
$32,000; South Carolina, $22,000; North Caro- 
lina, $24,000; Virginia, $22,000. In addition 
$8,000 was spent in the administration of this 

The money voted by the board for the sal- 
aries and traveling expenses of professors of 
secondary education in the south is to be 
spent, as previous appropriations have been, 
in fostering the growth of high schools. The 
board now has ono such professor attached 
to the state universities of Virginia, North 
Carolina, South Carolina, Georgia, Florida, 
Alabama, Mississippi, Tennessee, Louisiana, 
Arkansas, West Virginia and Kentucky, pro- 
vision for the last of which was made at the 
meeting. The sole duty of these professors 
is to urge throughout their several fields the 
establishment of high schools. 

The trustees of the board who attended the 
meeting were Frederick T. Gates, Robert C. 
Ogden, Walter H. Page, J. D. Rockefeller, Jr., 
Albert 8baw, Wallace Butterick and Starr J. 
Murphy, of New York; Edwin A. Alderman, 
president of the University of Virginia; Hol- 
lis B. Frissell, president of Hampton Insti- 
tute; Henry Pratt Judson, president of the 
University of Chicago, and Wiokliffe Rose, 
general agent of the Peabody Education Fund. 

BOIESTIFW KOTES AJfD SEWS 

With a view of collecting material for tha 
life of Alexander Agassiz, any one having 
any of his letters will confer a favor by sand- 
ing them to his son, 0. R. Agsssiz, Museum 
of Comparative Zoology, Cambridge, Mass., 
U. S. A. Tha letters of any one who so 
wishes will be copied end the originals re- 
turned to the owner as soon as possible. K 
any persons are unwilling to part with tha 
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original letters, will thej^ kindl; have copies 
made at the expense of Q. B. Agassiz, and 
send them to him at their convenience? 

Sm ABcniBAi,D Geikie has been elected a 
foreign member of the Danish Academy of 
Sciences at Copenhagen. 

Oxford University has conferred the degree 
of doctor of science on Mr, P. H. Cowell, 
F.B.S , and on Mr. A. C. Crommelin, both of 
the Royal Observatory, Greenwich. They 
have also been awarded jointly the Jannson 
medal of the Soci6te Astronomique de France. 

PHOFE.SBOR W. T. Porter, of Harvard Uni- 
versity, has been elected a corresponding 
member of the Royal Society of Physicians in 

The University of Edinburgh has conferred 
its doctorate of laws on Commander Robert 
E. Peary. 

Dr. Otto Elotz and Mr. J. S, Plaskett have 
been elected fellows of the Royal Society of 

Dr. Alfred M. Tozzfji, instructor in an- 
thropology at Harvard University, and Mr. 
B. E. Merwin have returned from an expedi- 
tion to British Guatemala and Honduras. 
They bring back a collection of antiquities 
from the four ruined cities which they dis- 
covered during the winter's work, and also a 
collection of entomological specimens for the 
Museum of Comparative Zoology. 

Dr. Philip P. Calvert, assistant professor 
of zoology in the University of Pennsylvania, 
and Mrs. Calvert arrived in Philadelphia on 
May 17, from Costa Rica, after a year’s resi- 
dence in that country. They were in Oartago, 
their headquarters, at the time of the earth- 
quake of May 4, which totally destroyed that 
town, but escaped unhurt. A brick partition 
wall fell into the room in whi^h they were 
sitting, burying and destroying the living 
insect larvis which were in rearing, some of 
the experiments having run for eleven months. 
On the following day they were able to recover 
from the rums nearly all their other collec- 
tions, notes, photographs, instruments, etc., 
and later to bring ^m home in safety. 
Many data on the seasonal distribution, 


larval forms and habits of Costa Bican 
Odonatn (the principal objects of their in- 
vestigations) have been secured. 

Da. J. W. Spencer sailed on the Hellig Olaf 
to spend the summer in Norway, to continue 
physiographic researches, commenced during 
earlier visits to that country. He will also 
attend the International Congress of Geolo- 
gists in Stockholm. 

Dr. M. P. Ravenel, professor of bacteriol- 
ogy, will represent the University of Wiscon- 
sin at the centennial celebration of the Uni- 
versity of Berlin from October 10 to 13. Dr. 
Ravenel is also American delegate to the In- 
ternational Conference on Tuberculosis at 
Berlin in October, and the International Con- 
gress on Alimentary Hygiene and the Rational 
Feeding of Man, in Belgium, 

Professor G. F. Swain, of Harvard Uni- 
versity, attended the dedication of the Car- 
negie Engineering Building at Union Uni- 
versity, Sehenectady, N. T., and delivered an 
address on “Limitations of Efficiency in 
Engineering Education.” 

On May 16, Dr. E. L. Hewett lectured be- 
fore the University of Colorado Scientific So- 
ciety at Boulder, on his recent work on the 
ancient monuments at Oopan in Honduras 
and Quirigua in Guatemala. He has been 
able to determine the order of development of 
the art, his results according perfectly with 
the dates worked out independently from the 
glyphs by his colleague Mr. Morley. 

The Croonian lecture of the Royal Society 
was delivered on May 26, by Dr. G. Klebs, 
professor of botany at the University of Halle, 
his subject being “Alterations of the Devel- 
opment and Forms of Plants ss a Result of 
Environment.” 

Dr. George Freoerio Barker, emeritus 
professor of physios in the University of 
Pennsylvania, died in Philadelphia on May 
24, at the age of seventy-five years. 

Professor Willuu F. Blake, emeritus pro- 
fessor of metallurgy, geology and mining and 
director of the School of Mines of the Uni- 
versity of Arizona and territorial geologist, 
has died at the age of eighty-four years. 
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PbOFESBOH PttANKLIN 0. EoBWSON, of BoW- 
doin College and the Medical School of Maine, 
died on May 26. He had been profeaeor of 
chemistry in these institutions since hie gradu- 
ation in 1873. He was a member of the 
American Chemical Society, the Society of 
Chemical Industry, a fellow of the American 
Association for the Advancement of Science, 
member of the Maine State Board of Health, 
chairman of the Maine State Survey Commis- 
sion, and ei-president of the American Public 
Health Association, 

Eobebt H. Ooroon, long Interested in the 
geology of western Maryland and the donor 
of eatensive collections of the finely preserved 
Lower Devonic fossils of this region to the 
U. S. National Museum and to Tale Univer- 
sity, died on May 10, at the age of fifty-eight 
years. 

Mb. W. B. Head, for many years a collector 
and student of Paleozoic sponges, died at his 
residence in Chicago on May 10, at the age 
of eighty-one years. 

Db. Eobebt Koch, professor of hygiene in 
the University of Berlin, died at Baden-Baden 
on May 27. 

The well-known city engineer and paleon- 
tologist of Eeval, Eussia, August von Mick- 
witz, died on April 20 last at the age of sixty- 
one years. His best known work in paleon- 
tology treats of the Upper Cambric Obolidn 
and Lingulids of western Eussia. 

By arrangement between the Bermuda Nat- 
ural History Society and Harvard University 
the Bermuda Biological Station for Basearch 
will be open this summer for about six weeks 
beginning the middle of June, under condi- 
tions substantially like those of previous 
years. For particulars application should be 
made to Professor E, L, MaA, 109 Irving 
St., Cambridge, Maes. 

Ik 1006, on recommendation of the then 
Italian minister of public instruction BoseUi, 
there was created by royal decree the Oomi- 
tato Nazionale per la Storia del Bieorgi- 
mento. In 1009 this committee, consisting of 
nineteen members, was organized, with Sena- 
tor Finali, president of the Court of Cassa- 


tion, as its head. Among its members are 
Ernesto Nathan, syndic of Home; Professors 
d’ Ancona, Bosselli, Martini, Abba, PitrS and 
Casini; Marquis Emilio Visconti-Venosta, 
and Car. H. Nelson Gay, formerly of Boston, 
but for many years a resident of Eome, and 
the leading authority on the bibliography of 
the Eisorgimento. The objects of the com- 
mittee are (1) to establish in Home, in the 
monument to Victor Emanuel, a museum, 
archives and a national library of tbs Eisor- 
gimento; (2) to promote Eisorgimento mu- 
seum and archives in the chief towns and 
cities of Italy; (3) to prepare and issue a 
bibliography; (4) to publish documents, and 
(6) to direct special works for illustrating 
the most important material. The committee 
already possesses many invaluable collections 
—the Crispi Papers, the Jessie Wliito Mario 
Papers, Mazzini manuscripts, the Pepe cor- 
respondence, etc.; and when the new quarters 
are ready, there may be transferred to them 
the vast collections of the National Library 
at Eome. At a recent meeting, the com- 
mittee chose a few foreign corresponding 
members, including George M, Trevelyan 
(England), Professors Hamack and Hel- 
briick (Germany) and William Boscoa 
Thayer (United States). 

The Smithsonian Institution has published 
B “Bibliography of Aeronautics,” which has 
been issued as volume 55 of the Smithsonian 
■ Miscellaneous Collections. Nearly one thou- 
sand pages are required to present the 13,600 
references which have been arranged alpha- 
betically by authors, subjects and titles cover- 
ing the auhjeet dqwn to July, 1909. Mr. Paul 
Brockett, the assistant librarian of the insti- 
tution, ia the compiler, and in his introduction 
be reviews the long association of the institu- 
tion with aeronautics, pointing out that as 
early as 1881 assistance waa solicited for 
carrying out experiments to cross the Atlantic 
by meana of a balloon. Two years later there 
were published by the institution two papers 
on the general subject of aeronautics and 
since then thirty-five publications on various 
phases of the subject have been issued. In 
greater detail Mr. Brockett reviews the con- 
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tributiona of Secretary Langley. He tells of 
the publication of hia “ Eiperiinenta in Aero- 
dynsmics " in 1891 and then of hie further 
technical contribution on “ The Internal 
Work of the Wind” in 1898. Very briefly 
is the story told of I.angley’8 two flights with 
heavier-than-air niacliitics. 

Some time ago an International Commis- 
sion for the study of the effect of high altitude 
and solar radiation on medical and biological 
conditions was constituted, and Professor 
Pannwits, of Charlottenburg was appointed 
president. We learn from the Britttk Medical 
Journal that the commission has selected the 
Peak of Teneriffe as the site of its investiga- 
tions. In view of the favorable conditions 
obtaining in the Canary Islands, and espe- 
oially at the spot ehnseri, it was felt that it 
would be wise to study meteorological and 
astronomical as well as biological and medical 
problems. Professor Ilergesell, the president 
of the International commission for scientific 
aerology, joined m the project, end when the 
observatory on the Peak of Teneriffe was 
opened, the German emperor presented the 
commission with a transportable house. On 
March 12 Professor Pannwita started from 
Southampton with the members of the expedi- 
tion, including Professor Barcroft and Dr. 
Douglas, of Cambridge, Professor Zuntz, of 
Berlin, and Dr, Neuberg, Dr. J. Mascat, Dr. 
Plasse (Franoe), and Professor During and 
Professor II. von Schrotter, of Austria. The 
program includes the study of the effect of 
solar radiation (heliotherapy) in the treat- 
ment of pathological conditions; the continua- 
tion of the researches on biological processes 
at high altitudes, commenced by Professor 
Zuntz on Mont Rosa ; and further observation 
of Halley’s comet. A certain amount of pre- 
liminary work in meteorology has already boon 
undertaken by Professor Hergesell and his 
assistants, and in this work the Prince of 
Monaco has materially assisted by lending his 
yacht, and by supporting the observatory in 
many ways. The Peak of Teneriffe offers 
special advantages for astronomical observa- 
tions. The clear atmosphere at the peak, 
which is situated well above the cloud line and 


stands some 7,000 feet above the sea, renders 
the observatory a suitable place for studying 
the comet. The Spanish government has 
shown its interest by undertaking to extend 
the observatory, and has provided it with tele- 
graphic communication. 

Plans have been adopted for the conduct 
of the Phipps Institute, now a department of 
the University of Pennsylvaniii, which we 
quote from the Journal of the American 
Medical Association. The work has been 
planned by a committee of physicians, com- 
prising Drs. John II. Musscr, David L. Ed- 
sall, Alexander C. Abbott and Gharles H. 
Frazier. As soon as possible the new build- 
ing will bo erected at Seventh and Lombard 
Streets, the site first bought by Mr. Henry 
Phipps, and architects are now at work on the 
plans and specifications. It will ho the most 
complete hospital for the treatment of con- 
sumptive patients in the United .States. The 
trustees have elected the following men to 
direct the work of the institution; Director 
of the laboratory, Dr. Paul Lewis; director of 
the clinical department, Dr. Henry B. M, 
Landis, and director of the sooiologio depart- 
ment, Alexander Wilson, wlio will be superin- 
tendent of the institute and with the director 
tor of the laboratory will devote all his time 
to the work. It has been decided to appropri- 
ate $6,000 for the maintenance in the labora- 
tory work the first year and $1,800 for the 
clinical department. For the sociologio de- 
partment the first appropriations will Include 
$500 for an assistant to the suiierintondent ; 
$2,.TOO for out-patient nurses; $1,200 for edu- 
cational work, and $3,900 for emergency and 
apecial expenses, The institute will be gov- 
erned by a board of directors composed of 
eight members, of which Provost C. 0. Harri- 
son, of the university, will be president ex- 
officio. The other members included the three 
heads of the institute and the following; Dr. 
John H. Musser, for medical council; Dr. 
Robert 6. LeOonte, of the board of trustees; 
Qeorge E. Gordon, representing the donor, 
and Dr. Charles J. Hatfield, of the Pennsyl- 
vania Society for the Prevention of Tubercu- 
losis. Members of the advisory council, who 
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will hold a meeting once a year, are aa fol- 
lows: Pathological Department— Dr. William 
H. Welch, Baltimore; Dr. Theobald Smith, 
Boston; Dr. H. Gideon Wells, Chicago; Dr. 
Simon Heaner, New York. Clinical Depart- 
ment— Dr. James A. Miller, New York; Dr. 
Lawrason Brown, Saranac Lake, N. Y.; Dr. 
Joseph Pratt, Boston; Henry Baird Favill, 
Chicago. Sociologic Department — ^Dr. Sam- 
uel MeC. Lindsay, Now York; WiUiam H. 
Baldwin, Washington; Dr. Herman M. Biggs, 
New York; Dr. Samuel Q. Dixon, Harris- 
burg, Pa. 


nUIVERBITY AtfD eDVOATlOHAl NEWS 

Awounoeuisst is made of the receipt by 
Western Beserve University of a gift of $250,- 
000 by Mr. H. M. Hanna, as an addition to 
the endowment of the medical department. 
The income from this gift is to bo largely 
used in the clinical departments to enable the 
school to put these departments upon a uni- 
versity basis. 

Mr. J Oopen Abmodb has made a gift of 
$70,000 to the Armour Institute of Technol- 

osy- 

Da, Roscoe Pound, who has successively 
hold chairs of law at the University of Ne- 
braska, Northwestern University and the 
University of Chicago, has been appointed 
Story professor of law in Harvard University. 
Dr. Pound was for many years director of the 
Nebraska Botanical Survey and is well known 
for his contributions to botany. 

Professor Alexander S. Lanqsdowt has 
been appointed dean of the school of engineer- 
ing of Washington University, to succeed 
Professor Calvin M. Woodward. Professor 
Langsdorf will continue in active charge of 
the Department of Electrical Engineering. 

At the annual meeting of the regents of 
the University of Nebraska Adjunct Prafeesor 
Walker and Adjunct Professor Pool, of the 
department of botany, were promoted, with the 
title of assistant professor of botany. Pro- 
fessor Pool was made curator of the univer- 
sity herbarium, also, and to Professor Walker's 


duties were added those of keeper of the 
botanical library. 

At ComoU University instructors have been 
appointed as follows: M. M. Goldberg, in 
physics (promoted) ; Fred MacAllister, in 
botany; II. W. Mayes and M. H. Givens, in 
physiology and biochemistry (promoted). 

Dr. M Vehwobn, professor of physiology 
at the University of Gottingen has been 
called to Bonn to succeed the late Professor 
PBiiger. 

DlSOaSSlOK AUD CORREBFOUDEJiCE 
ON THE APPARENT SINElNa OF SURFACE ICE IN 

To THE Editor of Science : During the dis- 
integration of the surface ice in a lake in the 
spring it is a matter of common observation 
by the natives that the ice suddenly appears 
to sink, the surface of the lake becoming clear 
in a few hours. The explanation of this ap- 
parent anomaly was difficult to find until it 
became clear to me as a result of a careful 
study of the effect of water temperatures in 
the St. Lawrence Biver on the growth and 
decay of ice. The ice sheet which forms on 
the surface of quiet water becomee thicker on 
the underside only by the conduction of heat. 
The total thickness of the ice which will form 
in a single winter depends not only on the 
mean air temperature measured in degrees, 
but on the mean water temperature measured 
in thousandths of a degree above or below the 
freeing point. 

From measurements made with my special 
micro-thermometer I have found that the 
temperature of the water just under the sur- 
face ice in a lake or deep river is usually one 
or two hundredths of a degree above the 
freesing point, due to the lower layers of 
warmer water. 

In the spring this temperature is consider- 
ably higher and the effect of the warmer 
underwater rapidly honeycombs the ioe, thus 
assisting the sun when the surface snow is 
absent. In a flowing river the effect of wind 
and current is to loosen the ice and it is soon 
carried down by the stream. In a quiet lake 
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the honeycombed ice remaine intact and be- 
comea nothing more than a collection of ver- 
tical ice needles ready to topple over at the 
slightest touch. Outwardly this sheet of 
instability appears firm and compact. Dur- 
ing the period of rotting the temperature of 
maiimum density is slowly advancing up- 
wards towards the ice sheet. Below the sur- 
face of maiimum density convection of heat 
brings more and more warm water up from 
the bottom. There must be then a definite 
surface in the water at 4° 0., below which 
the temperature is kept fairly uniform by 
convection and above which there is no move- 
ment in the water to disturb the existing 
temperature gradient up to the ice sheet. As 
soon as the 4° surface reaches the under aide 
of the already honeycombed ice the change of 

temperature and movement of water must be 

fairly eudden, causing a rapid collapse of the 
whole structure. This no doubt accounts for 
the characteristic rattling noiae wlien the 
phenomenon takes place. The ice needles 
soon melt in the warm water, which gives rise 
to the general belief that the ice einks. 

H. T. Barnes 

MoOill Ukivebsitv, 

April IS, 1910 


phoreseence of the tropics, under the belief . 
that in the warmer waters and bright 
Bunahine, the plankton — the cause of the 
phosphoKscence— would be more densely dis- 
tributed. In this however I was sadly disap- 
pointed. 

In none of the tropical seas did I see any 
phosphorescence that could st all compare 
with what I described above. In vain have I 
atood at night at the bow or aide of the 
steamer on a smooth sea watching for a fine 
display of phosphorescence. Now and then 
the comb of the small wave as the vessel 
parted the waters showed a fringe of the 
bluish light, and nothing more. 

Arrhenius in his “ Lehrbuch der Kos- 
mischen Physik,” p. 878, says that the phos- 
phorescence of the see “ is most beautifully 
developed in the tropics,” which is not my ex- 
perience. Major Woodruff's explanation 
and application to the tropics of the destruc- 
tive and lethal effect of light on the plankton 
agrees very well with my observations on the 
phosphorescence of the sea in different parts 
of the world. 

Otto Klote 

Obscbvatuby, Ottawa, 

April 28, 1910 


PLANKTON 

Thr article of Professor Chas. E. Wood- 
ruff in Science of April 22 recalled to me ob- 
servationa I had made of phosphoreacence of 
the sea. In connection with astronomic work 
I have sailed many seas, and have circumnavi- 
gated the globe in completing its astronomical 
girdle in longitude. 

In the waters along Boutheastern Alaska, 
an area of fog, rain and little sunshine, I had 
observed moat exquisite phosphorescence of 
the sea. When being rowed from the govern- 
ment steamer ashore, every dip of the oare 
showed them surrounded by that delicate 
bluish light of phosphorescence. When I 
walked over the beach of the receded tide 
every footprint was a blaze of this same light. 

Some years subsequently when I started on 
my work round the world I looked forward 
with pleasure to beholding the grand phos- 


ATHANAStUS EIRCHER AND THE GERM THEORY OF 

In reference to Dr. Riley’s note in Soiknoe 
for April 2B, I am glad to make a prompt 
amende ionordble for a hasty error of com- 
miesiou in regard to the magnifying power of 
Leeuwenhoek’s microscopes, but it is difiSeuIt 
to see how any injustice has been done to 
Athanasius Kiroher thereby, since the quality 
of his magnifying glass seems principally a 
matter of conjecture. If we accept Osier’s ad- 
justment of the matter of priority in the bac- 
terial theory of infectious diseases, then the 
medical fame of the remarkable priest who 
was also a mathematician, physicist, optician, 
pathologist, Orientalist, musician and virtu- 
080 , rests rather upon his seven experiments 
upon the nature of putrefaction’ than upon hie 

'“Kircber Scrutiniqui,” Roma, 1868, caput 
VII., pp. 42-49. 






oentral thesis; Quod ex puiredint petpeiae 
corpora qiucdam inaeneibUia in circumgita 
corpora exspirentur, qua effluvia petite semt- 
naria dicuntur,' the terminology of which im- 
mediately suggests the excerpts I have given 
from rracastorius. 

Kiroher’s “ Kcrutininm pestis,” one of the 
acknowledged landmarks in medical progress, 
was published in Borne in 1658, at least sev- 
enteen years before Leeuwenhoek’s discovery 
of the infusoria (1676) and twenty-five years 
before hie Royal Society paper on the micro- 
organisms found on the teeth (September IT, 
1683) 1 so that making every allowance for the 
skill and proficiency of seventeenth century 
opticians in grinding and iiolishing lenses, 
tho question whether Kircher’s lenses were 
better or worse than Leeuwenhoek’s is one of 
those “ improbable problems ” that each one 
can settle according to bis personal prefer- 
ences No one will deny that Kirchor saw 
some minute organisms under his glass, but 
my quotation from Puschmann’s " Hand- 
bueh ’’ to the effect that this glass was " only 
a 32-power at beat ” was, I think, taken from 
a most authoritative aouree, Loeffler's “Vor- 
leauiigen.” and certainly between this state- 
ment and Kiroher’s own romantic assertion 
that hiB lenses magnified a thousandfold, there 
is opportunity for extreme latitude of opinion. 
If Kirclier’s microscope still exists, say in the 
Vatican collection or any other collection left 
by him, the point might perhaps be settled by 
having the lenses examined. 

Leeiiwcnhook’s paper of 1683* contains what 
appear to be accurate figurations of chains of 
bacilli as well as of individual spirilli and 
bacilli, and 1 am informed by a competent 
bacteriologist that it would be perfectly pos- 
sible to see such chains and clumps with an 
occasional motile specimen through a glass of 
the power specified by Dr. Kiley. All honor 
then to the fatlier of microscopy, who, if ho 
saw bacteria without staining methods, 

•Uid, 21). 

•A. Leeuwenhoek, “ Ontlodingen m Oatdek- 
kingen,” Leiden, 1696, 1. Stuk, pp. 12-lS; the out 
on p 13 18 reproduced by Loeffler and in Jordan’s 
“ Glencral Bacteriology," Philadelphia, IBOS, p. 18. 


ghowed himself a genuine laboratory worker, 
by also drswing them. But neither the nota- 
tions of Leeuwenhoek, nor the labors of 
Muller, Ehrenberg, Cohn and Nageli, can 
compare with the gigantic strides made by 
Pasteur, who, as Virchow once passionately 
declared,* was the first to hsndle the bacterial 
theory of infection in “ the grand stylo ” (m 
grosten Uti/l), and thence to attempt a work- 
ing theory of immunity and a practicable en- 
largement of Jenner’s scheme of preventive 
inoculation It is this that gives Pasteur his 
fixed and miassaiiable position as tho true 
founder of bacteriology — at least so far as the 
history of mi-dieal science is concerned. 

In reference to Dr. Henry Skinner's note 
on the mosquito theory of yellow fever,* I 
have been reminded by Professor Osier that 
there are authorities recently cited by Boyce* 
“ that quite put Finley in the shade.” Of 
these the clainiH of Dr. J, C. Nott (1848) have 
not been disputed, while a paper by Louis- 
Daniel-Bcauperthuy, published in the “Qa- 
ceta Ofioial de Cumana” (186.3) is probably 
tho beet early contribution extant on the mos- 
quito thoor.v, containing a remarkably clear 
perception of tho hmmolysis produced by tox- 
ins and venoms, and a clever note on the 
eharaeteristie striped lege of the yellow fever 
mosciuito (Slegomyia calopus).' 

That the deductive theorists of one genera- 
tion should rest upon tho shoulders of their 
predecessors seems natural if wo consider that 
only iiiduetiva demonstrations, like those of 
llarvoy.Pastcur, Lister. Reed and Carroll, con- 
stitute real tangible proof s. The kinetic theory 

“'Wean man jclrt nucti darUber streitet, w«r 
die ersten Wnren, ' wclobe dicsen odcr jenon Oe- 
danken ontwickclt haben-dns kahn Nitimand im 
Abrcde otellon: Pasteur ist es gewesen, der im 
grossen Styl die Prago von der Uebertragung der 
Krankheiten durch bestimrate infectiSse K8rper 
in die Hand genonunen hat, und der darauf bin 
die linmunitlltalehro su begrUndrn gesuebt hat.” 
Rudolf Virchow, Verhandl. i. Berlin, mod. 
Owsaso*., 1895, XXVI,, 161. 

'SciiKoi, April 22. 

•Sir R, W. Boy«, CMosquitoe or Maul” Lon- 
don, 1909, 28-28. 

Ubtd, 24-28. 
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of gasee, one of the gpeateat modern phyaicista 
informs us, ia “ lost in antiquity.” The 
atomic theory of matter ia accurately stated 
in the “ De rerum nature ” of Lucretina, who 
got it from ita Greek author Demacritua ; and 
Lord Kelvin, in hia ingenious essay ‘‘ .Spinua 
atomized.” has indicated that the essential 
features of the electronic theory of matter had 
already been stated over a hundred years be- 
fore, by the Kostock physicist Franz Hoch 
(1759). Who can doubt that the Greek sci- 
entists owed much to the learned Orientala 
and Egyptinna who preceded tliem? We may 
take comfort then in the shrewd observation 
of the author of “ Hudibras ” that the specu- 
lative theorist is often several generations 
behindhand: 

” I'or Anaxagoras long agonc, 

Saw hills, as well as you, in the raoonj 
And held tho sun was but a piece 
Of red hot iron, us big as Orcecc; 

Cclici'd tile heavens were made of stene, 
nccauio the sun hod voided one; 

The ojunion, suffered banishment” 

F. H. Qabiuson 

Abmv Mrnicai, Museum 

A COMMENT ON ASPHVXIA 

Some surprising material is contained in 
Dr. John Auer's reply' to a note on the “ Ef- 
fect of Asphyxia on the Pupil.” by A. H. 
Eyan, F. V. Quthne and myself.’ As ho does 
not pre.sent any evidence against, nor ovon 
deny tlie accuracy of our observations on, the 
phom 1 n to whicli we recalled attention by 
the statoineiit that as a rule a very marked 
constriction of the pupils occurs in an early 
atage of asphyxia, no reply is nocessaiy. 

But since he attempts to account for our 
statement liy saying that had we pushed our 
experiments further we “would have found 
the marked dilatation of the pupil which oc- 
curs in mammals during the second and third 
etagea of asphyxia,” as the senior author of the 
note I feel it incumbent upon me to make cer- 
tain statements in order that those not fhor- 

' HonsoB, N. 8., 1910, XXXI., S78. 

■ SOJXNCE, N. 6„ 1910, XXXI., 30S-398. 


oughly conversant with the subject may not 
receive erroneous impressions regarding the 
phenomena of asphyxia on the pupil. 

It would seem that the classical phenomena 
of asphyxia are too well known to require 
mention, but in view of the above, I will here 
give an elementary statement of them taken 
from Starling,’ to whom we referred in our 
communication ; 

The plicnottiena of asphyxia may be divided mto 
three stages, 

1. In the first stage, that of hy[ierpniBa, the 

and in rhythm. This increase affects at first both 
inspiratory and expiratory muscles. Gradually 
tlie force of the expiratory movements become 
increased out of all proportion to the inspiratory, 
and the first stage merges into. 

2 Tho second, which consists of expiratory eon- 
vulsions, m which almost every muscle of the body 
may be involtcd Just at the end of the first 

observe a number of phenomena extending to 
almost all the fuiietioiis of the body, some of 
which have been already studied Thus at this 
time the vaaouiotor center is excited, causing 
universal vascular constriction Tliero is often 
also secretion of saliva, iiiliibition or increase of 
intestinal movements, mnilriclMn of the pupil,' 

3 At the end of tho second minute after the 
stoppage of the aeration of the blood, the expira- 
tory convulsions cease almost suddenly, and give 
way to slow deep inspirations With each inspira- 
tory spasm the animal siretefass itself out, and 
opens ita mouth widely as If gasping for breath. 
The whole stage is one of exhaustion, (he pupils 
(fifats widely,^ and all refiexss are abolished. The 

longer, until at the end of four or five minutes 
tho animal takes its last breath 

Therefore, the implication that we were 
not aware that dilatation of the pupil occurs 
in a later stage of asphyxia is unworthy of 
farther mention. Nor need any attention be 
paid to tho term “original communication” 
applied to our note, for by this fact alone he 
ahowa that he had not read it even with 

'“Elements of Human Physiology,” 1907, 8th 
edition, pp. 404-406. 

'Italia mine. 
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casual care. For therein we specifically 
stated that notwithstanding the fact that we 
could find no comprehensive treatise on this 
phenomenon in the sources at our command, 
still we had the impression that very thorough 
observations have long since been made and 
recorded, but felt justified in recording our 
observations in order to recoil attention to 
the phenomenon, So, notwithstanding Dr. 
Auer’s conviction to the contrary, I still hold 
that the material contained in our communi- 
cation is not original. 

Finally, had Dr. Auer made careful obser- 
vations upon the frog’s pupil he would have 
found that excision of the eye or stoppage of 
the frog’s circulation, as by removing or tying 
off the heart, are alone followed by very 
marked aephyxial constriction of the pupil, 
and therefore the employment of additional 
aephyxial procedures is entirely superfluous. 
His conclusion might then well have been 
Ifcol (uphyxial changei in a frog’ll pnpil differ 
from ihoie in mammals in ikai there a not 
such a well-marked period of aephyxial pupil- 
lary dilatation. It should be observed that we 
pointed out in our note that the post-mortem 
condition of the pupil in different mammals 
varies: in cats it is chiefly dilatation; in com- 
mon gray rabbits constriction (as compared 
with the sire of the normal pupil in diffuse 
daylight). From this it is obvious that the 
aephyxial charges in the frog’s pupil as com- 
pared with those of the rabbit are in general 
similar, the chief difference being a well- 
marked but short period of dilatation in the 
rabbit. 

0. 0. GtiraaiK 
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QVOTATIONB 
“medical freedom” 

Makers of patent medicines, adulterators of 
drugs, and practitioners of the cults of mental 
and osteopathic healing are up in arms. They 
have persuaded a few well-intentioned but 
misled individuals to join them, and have 
formed the “National League for Medical 
Freedom” to oppose the efforts of practically 


all the reputable physicians in the country to 
consolidate the agencies of public health at 
Washington into one eflScient department or 
bureau. 

These efforts have been waxing stronger. 
The men of the American Medical Associa- 
tion and of the Committee of One Hundred 
on National Health, sanctioned by the Asso- 
ciation for the Advancement of Science and 
headed by Professor Irving Fisher, of Yale, 
have won the approval of the entire press of 
the United States in urging the passage of 
their bill. In the various departments and 
bureaus of the federal government are lodged 
powers that can not be wielded effectively until 
they shall be coordinated under one head. 
Once united, they can be used in a great 
propaganda for educating the people against 
the habit of self-dosage and a resort to quack 
medicines for their ailments. By a campaign 
of prevention the bureau would break the 
prevalence of epidemics and infections be- 
tween the states. It would work for the pas- 
sage of laws that would guard the channels 
of inter-state commerce against the admis- 
sion of adulterated drugs, and for the estab- 
lishment of standards of purity and strength 
that would be copied by the states and cities 
of the nation. 

The self-styled “ League for Medical Free- 
dom” quotes Professor Fisher accusingly as 
having said that the government might soon 
bo appropriating millions yearly for the con- 
duct of this bureau. If it should appropriate 
a million for every hundred thousand it now 
appropriates for the protection of the health 
of hogs and cattle in the United States, Pro- 
fessor Fisher’s prophecy would be fulfilled, 
and no ofle would have cause for complaint 
but these friends of “ freedom,” Their cry is 
an old one and well understood. 

License they mean, when liberty they cry.— 
’The N. T. Times. 


SaiESTim BOOKS 

Ante. Their Structure, Development and 
Behavior. By Willum Mobtoh Wheeler. 
New York, Columbia University Press, 
Macmillan Oo., publishers. 1910. 
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One need not be ver; old to recall the time 
when anti were the most neglected of Amer- 
ican Hymenoptera. I remember recehing a 
letter from Dr, W. H. Aahmead, some twenty 
years ago, in which he urged me to take up 


unirerae, and if there is any biological aub- 
ject which may not be suggested by the study 
of myrmecology, it is probably of small con- 
sequence. No other entomological author has 
been in a position to give us a work at once 



did a little in a desultory sort of way, hut the 
real authorities on our ants were Europeans, 
Emery and Forel. Wasps, bees, ichneumons, 
sawflies, all were being studied and described 
with wal; but as for the ante, probably some 
thought them too difficult, while others 
supposed they were sufficiently known, and for 
one reason or another nobody would have 
anything to do with them 
Although this apathy might well have been 
regretted then, it is impossible to regret it 
now. The foundations of American myrme- 
cology had indeed been laid by the Euro- 
peans, but the building itself was destined to 
be erected, in the fulbess of time, by an 
American, Dr. Wheeler published his first 
contributions to the subject in 1900, and it 
was at once apparent that the ants had come 
to their own. Since then he has labored in- 
cessantly, issuing several important papers 


have been obliged to compile much that could 
not be critically digested, no man being an 
expert in the whole of entomology. Such a 
work as the present may be taken to repre- 
sent an optimum between two extremes, com- 
bining breadth with depth, neither being sac- 
rificed to the other, while all is presented in 
a lucid and entertaining manner. 

It is a model exponent of the new biology, 
of a method which will, we hope, eventually 
become as common as it is now rare. It is 
impossible to give any summary of the oon- 
tents. Very interesting chapters are those on 
polymorphism, on harvesting and fungus 
growing ants, on the extraordinary honey- 
ants, on the slave-makers of various kinds, 
and on the numerous insects of different 
orders living in the nests of ante. The chap- 
ters on sensation, instinct and “plastic be- 
havior ” constitute a little treatise on psychol- 


every aspect of the life and structure of his 

It is probably not too much to say that Dr. 
Wheeler’s “Ants” is the best book on ento- 
mtdogy ever published in this country. In a 
certain sense, the general text-books of sev- 
eral eminent authors are much more compre- 
hensive; a mere treatise on ants seems a very 
limited affair, dealing witli mere^ a fraction 
of a single order. This a priori judgment is 
quickly dispelled on reading the book. Here 
we have morphology, anatomy, embryology, 
psychology, physiology, sociology, paleontol- 
ogy, aoogeography, taxonomy and even phi- 
losophy dealt with in an illuminating manner I 
The ant is presented to us as the hub of the 


Dr. Wheeler remarks that three different 
views may be entertained concerning the be- 
havior of ants: "First, it may be said that 
ants not only have images or ideas as the re- 
sult of sensory stimulation, but are able to 
recall them at will, and to refer them to the 
past This would imply that ants, like man, 
not only have memory, but also recollection. 
Second, it may be maintained that ants have 
images only as the result of sensory stimula- 
tion, but are unable to call them up at will, 
much less to refer them to the absent or the 
past This would imply that the insects have 
sensory association, but not recollection. 
Third, it may be maintained that ants are 
unable to form images ur ideas and are hence 
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devoid of memory.” The third view is said which the m 
to be wholly untenable, and the second ia con- rominunity hi 
sidored “far and away the moat plausible.” themsches. 


neat, appears to remember whether any pupa; 
were left, and in that case returns for them: 
“memory alone, i. e., the recollection that 
many pujice still remain behind in the plun- 
dered nest, can inddee them to return.” This 
seems to imply the first of the three alter- 
natives, unless wo hold that departure from 
an empty nest discharges a psychological 
state which would otherwise act as a stimulus 
to return. At aU events, Dr. Wheeler has 
little sympathy with the purely mechanical 
interpretation of Insect behavior. “1 have 
unintentionally sat on nests of Vespo per- 
manka and Pogonomyrmex borbofus," he re- 
marks, ‘‘and while I have no doubt that I 
myself acted reflexly under the circumstances, 
it will take quite an army of physiologists to 
convince me that these creatures were acting 
as nothing but reflex machines.” 

At the end of the chapter on the degenerate 
slave-makers there is a bit of sociology which 
is worth quoting: 

The zoologist, as such, is not concerned with 
the ethiocl anil sociological aspects of parasilisni, 
but the senes of ants we have been considering 
in this and the four preceding cliaptere can not 
fail to arrest the attention of thoee to whom a 
knowledge of the paragon of social animala is 
after all one of the chief alma of exlatence. He 
who without prejudice etudiee the history of man- 
kind will note that many organizations that thrive 
on the capital aoeuimilated by other raemhera of 
the community, without an adequate return in 
productive labor, bear a signifloant reaemblance to 

resemblance lias been studied by sociologists, who 
have also been able to point to deteiled coin- 
cidences and analogies between human and animal 
parasitism in general. Space and the character 
of this work, of course, forbid a consideration of 
the various parasitic or semi-paraaitie inatitu- 
tions and organizations— social, political, eceleai- 
astical and criminal— that have at their inception 
timidly struggled for adaption and auppoit, and, 
alter having obtained these, have grown great and 
insolent, only to degenerate into nnisanees from 


have found some practical inconvenience 
from a lack of connection between the illus- 
trations and the te.vt. In some cases the il- 
lustrations (e. g, those of Leptanilla on p. 
262) amuse a livel.v curiosity, and one is dis- 
appointed not to find anywhere in the book a 
suitable explanation of the peculiarities 6g- 
ured There arc some slight errors and mis- 
prints. mostly of little conseiiuence; I venture 
to remark that the W cited on p 209 is 
Ceratina nanula. not nona. It is rather dis- 
couraging to find two figures of Cremaste- 
easier neats built round coecids, and not even 
the genus of the coocid given. 

In the eliapfer on fossil ants, there is a 
curious quotation from Emery which refers 
to the ants of Sicilian amber as indicating 
the condition of things " at the beginning of 
the Tertiary,” and assumes that the Sicilian 
and Prussian mniiers were eonteinpuraneous. 
As IS pro[ierl,\ stated on another page, the 
Sieilmii amber is very much later than the 
Prussian, uiid neither belongs to the earlier 
part of the Tertiary. None of the European 
localities for fossil ants seem to be older than 
Oligocono, hut the American Green River 
lieda are now known to be Eocene, and the 
two species indicated therefrom by Soudder 
are apparently the oldest known ants. There 
IB on p. J02 a reference (which I have not 
followed up) to ants in the amber of Nan- 
tucket, " which is attributed to the Tertiary.” 
This should certainly be looked into, as there 
is a poeklhility that the amber referred to may 
be of Cretaceous age. 

There are some very useful appendices: 
(A) Methods of Collecting, Mounting and 
Studying Ants; (B) Key to the North Amer- 
ican forms, down to tlie siibgeneta; (C) Com- 
plete list of North American (north of Mex- 
ico) Ants, with localities; (D) Methods of 
Destroying Ants, and (E) a voluminous 
(though still incomplete 1) Bibliography. 

T. D. A. OoOKEBSLb 
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Diitrihution and Movement! of Deitrt Plant*. 
By VoLNEY M. Spaldimq. Carnegie Inuti- 
tution of Washington, Publication No. 118, 
issued October 22, 1909. 

Those who hare for some years expected the 
publication of Professor Spalding’s arduous 
and prolonged studies of the desert vegetation 
of the southwest, but more particularly in the 
Ticinity of the Desert Botanical Laboratory, 
welcome it m a peculiar sense of gratifica- 
tion. The work, entitled as indicated above, 
embraces, to lie sure, a wider range of ob- 
servation than that within tho purview of 
the leuilirig author Tlie following are the 
themes discussed; Plant Association and 
Habitats; Local Distribution of Species, In 
which Cannon’s studies on root distribution 
are made use of; The lachens, by Professor 
Bruce Fink: Environmental and Historical 
Factors, imliiding the geology and soils of the 
vicinity of the l.aboratory Domain, by Pro- 
fessor C. F, Tolnian and Professor B. E. Liv- 
ingston, respectively: The Vegetative Groups, 
by Professor J. J Tbornber; The Origin of 
Desert Flora, by Dr. D. T MacDougal; fol- 
lowed by a general discussion. This serious 
attempt to correlate the results of specialists 
in a vcgotational study has everything to com- 
mend it, and tho results which hove emerged 
fully justify the expectation tliat this method 
of procedure will, for the future, serve an in- 
creasingly important role. 

Aside from the hydrophytes, of minor inter- 
est in the work before us, the range of biohig- 
ical types found in the Tucson region in- 
cludes two ecological groups, the xerophytes, 
generally distributed on the slopes and 
" mesas ” so called, and the mesophytes, which 
are found osiiecially near the watercourses 
and, as the result of irrigation, in the flood 
plains. This distinction in habitat is, how- 
ever, operative only in general. The ahade 
afforded by other plants and the nooks of 
sheltering rocks extend, very locally, into the 
drought period, the mesophytic conditions es- 
tablished by a rainy season. It thus comes 
about that antithetically pronounced meoo- 
phytos and xerophytes frequently stand oloee 
together in contingent habitats. It is to be 


noted, however, that the mesophytic conditions 
are relative and may not bo compared with 
their analogues in the eastern or northern 
United States, 

The winter and summer rains produce two 
mesophytic soasons of varying length, accord- 
ing to the character of the precipitation. 
These are times of rich vegetation of annuals, 
which, however, are not common to the two 
seasons. Thomber, by experiment, has shown 
that the temperature relations exhibited by 
the seeds of these annuals am prepotent in fix- 
ing their times of germination. 

It is noted that tho cryptoganiic elements of 
the vegetation are relatively unimportant. 
Tho reviewer has had occasion to remark the 
very striking difference in this regard be- 
tween the desert about Tucson, and that of 
north Zacatecas, where the land cryptogams, 
including algaj, lichens, bryophytes and ptori- 
dophytes are much more in evidence. This 
difference may be charged to a lower rate of 
evaporation in Zacatecas, as also may the gen- 
eral as well as local differences in the occur- 
rence of phanerogamic as well as cryptogamic 
parasites. These, in the Tucson desert, are 
very incouspiciious ; the eases notcil by Spal- 
ding are Phoradendron on the mesquite and a 
root parasite Orihocarpus, studied by Cannon. 

The mcsquito is recoguiaed as the dominant 
element in the mesquite forest association of 
the flood plain. While adapted to low degrees 
of atmospheric humidity, its demands for soil 
water are relatively high. Its maximum de- 
vehipinont is therefore in the flood plain, in 
which situation its roots are in correspondence 
with " a sufficient water supply.” Its success 
in maintaining its foothold is attributed to the 
effective root system “ always within reach of 
a permanent, deep water-supply,” The re- 
viewer takes this not of necessity to mean a 
water table. At any rate, it is certainly known 
that vast mesquite areas are to be found where 
no water table has been discoverable within 
several hundreds of feet. The high capillarity 
of the very fine, compact, very deep soil of the 
flood plain is sufficient to explain the presence 
of the mesquite. 

The mesquite occurs also along washes, but 
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is of smaller sise, and still smaller is it when 
present on the hillsides. The distribution, as 
indicated by its size, is evidently indicatory of 
the different amounts of available soil mois- 
ture. The reviewer has noted that large mea- 
quite occurs on hillsides in Zacatecas, where 
there are hidden springs, as indicated by an 
actual outflow some distance away. 

The mesquite in respect to water-supply is 
a physiological type to which belong, a. p., 
Koeherlinia spttioso, Holacanthvs sp. The 
water relations of these plants have given rise 
to a saying in Mexico ; Vondt hag junto, hay 
aqua, “ where the junoo occurs, there also is 
water,” upon which faith many a dry well has 
been dug. This A propet of the occurrence of 
mesquite in the flood plain. 

Of the more distinctly desert associations is 
Spalding’s creosote-bush (Larrta) association. 
This is almost coincident with the mesa-like 
slopes of low gradient so characteristic of 
desert regions. Untoward physical conditione 
are here— a soil with little capacity for water 
retention, end underlaid by an impervious 
luirdpan of caliche. To the moat rigorous of 
these conditions the creosote-bush is the last 
to succumb, and is often the only plant with a 
perennial foothold. 

The peculiarities of local distribution con- 
tingent upon the aspect of slopes, especially 
the steeper ones, have been extremely well 
studied by Professor Spalding, and the maps, 
made in detail and accuracy hitherto un_- 
equalcd, by Mr. J. 0. Blumer, to record ob- 
servations, rather than merely to illustrate 
the principles involved, are in themselves a 
noteworthy contrihution. Five species have 
been thus studied in detail. Of these, tiic 
most compelling example, by virtue of its size 
and appearance, is the sahuaro, Cerent (now 
Camegiea) giganteue. This principally af- 
fects the southern aspects of the hills, the 
“optimum physical habitat” for this plant. 
The author has endeavored in this, as in the 
other cases treated, to refer this peculiar dis- 
tribution to an efficient cause or set of causes. 
The search for these has led Professor Bpal- 
dmg to very important conclusions. Thus, the 
choice of habitat is, in many cases, condi- 


tioned by “difference in habit, and power 
of accommodation,” leading to a fixation in 
particular situations. On the other hand, 
some plants are distinguished by a wide ca- 
pacity for adjustment, and hence the restric- 
tions upon choice of habitat are less strait 
and insistent. Here is pointed out that physi- 
ological adjustment may be of far more im- 
portance than structural “ adaptation,” but it 
appears— and this is of major importance— 
that in both cases “ inherited peculiarities de- 
termine the limits of choice,” Apparently the 
evidence does not indicate a progressiva 
(racial) change in adaptation, but that a 
chance pre-fitness determines the possibilities 
of getting along. 

Of chief importance appears to be the 
“ range of temperature, though other factors, 
in certain cases at least, are involved.” A 
constructive criticism at this point may be 
made that temperatures may be of this degree 
of importance in only a secondary way, but 
this also in certain cases, The view seems 
justified that the differences of insolation, and 
so of the temperatures, on elopes of opposite 
aspect, is effective in selection as between 
plants, which, during germination, quickly 
attain a sufficient (and again inherited) de- 
gree of structural' or physiological resistance 
and those which are slow in this regard. The 
conclusions before us strongly indicate the 
great importance of the study of seedling de- 
velopment, and it may be believed that much 
light will thus be tlirown on many still obscure 
questions of distribution. 

Nevortheloss, Professor Spalding makes a 
strong case for the direct effect of tempera- 
ture, as e. p., in the case of the sahuaro, whose 
limits of distribution appear to be set by 
temperature limits. It would be of the great- 
est interest and profit to compare, for this 
plant, its temperature environment, e. g., in 
the 6ta. Catalina Mountains and those of 
its present, generally northern, geographical 

The BO well-known individual isolation of 
desert plants has given force to the idea very 
generally accepted, that their interrelations 
are of minor importance. Pause is given to 
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tlw iri«i, and while no detailed stud; ia aa 
yet availeble, it is pointed out that vigorout 
comp*tHi»n is the rule and not the exception. 
The “ mutual accommodation ” of certain 
plants as seen in the non-interference of the 
ropt systems (Gannon) is referred to; thus, 
the proximity of certain species involves the 
minimum of competition. Accomroedation 
appears to the reviewer, therefore, as to Dr. 
OannoBk to bo a minor degree of competition, 
or at least involves at some time a struggle. 
It frequently happens, s. p., that the sheltering 
protection of an established plant results only 
in estddishing active competition, frequently 
of minor but often of greater vigor, between it 
and its protege. In this connection is of in- 
terest an account by Dr. Gannon, of the root 
system of Cereus (Camegiea) giganteus and 
its mubial relations with those of three other 
species, discovering important topographic 
diSeroncea, which result that the roots of these 
plants, growing close together, are rarely in 
physical contact, because, chiedy, they do not 
oosupy the same soil horizon, though “this 
dess not mean that the plant (Cereus) is free 
from competition.” It is further developed 
that the cacti are chiefly characterized by a 
relatively much more important lateral, shal- 
low toot system, and sees iii this an important 
adjustment for aeration, in the absence of 
foliage, as well as to mechanical support, and 
for the remarkable readiness with which 
slii^t precipitation is made use of. 

Professor 0. F, Tolman gives an account of 
the geology of the vicinity of the Tumamoc 
KUls, where stands the laboratory. Two mat- 
tan of more general interest emerge, namely, 
the origin of the wide slopes of gentle gradi- 
ent, above referred to, and that of the “cal- 
iche,” the calcareous hard-pan which plays an 
important rflle in its relation to the vegeta- 
tion. Professor Tolman contends for the enb- 
aerial deposition of the dinoplains (Herrick) 
or oonoplains (Ogalvie) and applies to these 
the simple, but unfortunately generic name of 
“slopes,” to which the reviewer had previ- 
ously applied the more specifle terra, foot-slope. 
To him— perhaps for human reasons alone— 
the latter appeaia the more descriptive and ap- 


propriate name. But we are more interested 
in Professor Telman’s views — concerning the 
materials composing the slopes. They are de- 
rived from the steeper mountain slopes abeve, 
which are, under semi-arid conditions, strongly 
attacked by torrential precipitatien. The 
slope is, as said, of sub-aerial origin, in the 
formation of which temperature change and 
gravity play the loading parts, running water 
hearing “ a varying role.” This view is as- 
•sertod chiefly for the reason that it controverts 
an earlier interpretation which calls upon a 
former marine or lacustrine extension to ex- 
plain the topographical uniformity of the 
foot-slopes. Professor Tolman says that “ do- 
iwsition " in the plays is “ most active during 
periods of water occupancy, when the dust 
from the mountains and slopes is caught by 
the water sheet.” The evaluation of the fac- 
tors at work is, however, confessedly difficult, 
but the reviewer suggests that, in undrained 
playas, the moving water sheet on the lower 
zones of the foot-slopes and the arroyo-im- 
prisonod streams of their upper zones, conse- 
quent on heavy precipitation, are of groat im- 
portance in eroding and carrying finer de- 
tritus to be laid down by the standing water 
sheet. As a matter of observation, this seems 
to be an important condition at the present 
day in certain regions. 

The explanation of the caliche — this, Pro- 
fessor Blake’s name, is retained — accords, with 
slight modification, with that of Professor 
Forbes. Caliche is, according to the latter, a 
“ mixture of colloidal clay and carbonate 
(mainly) of lime,” carried by the rain water 
downward into the soil to the depth, a few 
inches to three or four feet, where, as the re- 
sult of desiccation, the hard-pan ia formed. 
Professor Tolman finds, however, a ready sup- 
ply of calcareous matter, coupled with an ab- 
sence of drainage to remove it, to favor Bie 
encrustation. The rapidity with which caliche 
may be formed under experimental conditions 
out-of-doors may be remarkable— two inohaa 
in tWo years. The body of Professor Tolman’s 
paper. treats of the topography, geology and 
petrography (based on the work of Professor 
F. W. Guild) of the laboratory domain. This 
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part the reriewer leavoe to a more oapaUe 

pen. ProfesBor B. E. Livingston contributea 

a aeotion on the soile of thie domain. He de- 
floriboB these soils in some detail, and there 
follow data derived from a detailed study of 
the soil moisture content at given depths for 
a period extended between October 3, 1907, 
and April 11, 1908. The importance of such 
information is shown in the fact that the ef- 
fect of precipitation lags behind the precipi- 
tation itself, which "consideration empha- 
sizes the inadequacy of mere precipitation data 
in any attempt to determine the moisture con- 
ditions under which the plants of any region 
live.” Elsewhere, Professor Livingston points 
out that the "distribution of plant forms is 
perhaps more often determined by availability 
of oxygen than that of water,” and this is of 
importance for desert plants, many of which 
appear to suffer from lack of oxygen in soils 
too abundantly supplied with moisture. Pro- 
fessor Spalding concludes that the facts es- 
tablished by Livingston show a remarkable 
degree of correspondence with the facts of 
distribution. 

Professor J. J. Thornber, in a few pages, 
gives an exceedingly important summary of 
the vegetation groups of the domain. The un- 
importance of biennials is remarked, only 
three species being noted, in contrast to a 
total of 230 annuals. Of these, the winter an- 
nuals are three times more numerous than 
those of the summer. The total number o^ 
perennials is about equal to that of the an- 
nuals. Numerically the grasses (70 sp.) and 
the eompositae (66 sp.) are dominant 

Of the lichens, of which at any rate 24 
species are reported, enough, based on the 
study of them by Professor Bruce Eink, is 
said to indicate that a fruitful field of study 
awaits one who is disposed to attack these or- 
ganisms in their desert habitat from an eco- 
logical point of view. 

Dr. D. T. MacDougal deals trenchantly 
with the live question of the origin of desert 
plants. He sees little evidence that individual 
capacity in the soma has resulted in adapta- 
tion to desert conditions. The mesophytio 
forms which have extended to the desert 


regions flourish only during the masophytie 

periods. Observed responses to true desert 

conditions are not necessarily adaptive, nor is 
it possible to refer highly specialized char- 
acters to the “supposedly causal conditions 
which they meet,” such as the spines aad 
glochidia of cacti. Thie is well said. 

The weight of experimental evidence, de- 
rived from the work of Tower, Gager and 
hfacBougal, the latter espe<'ially, indicates 
that the effects of environmental changes in 
the germ plasm are accountable for “ irrevers- 
ible changes in a hereditary line by which new 
combinations of qualities and new characters ” 
become "fully transmissible.” Dr. Mac- 
Oougal properly points out the mental bias 
which has led to the regarding of desert 
plants as highly specialized, and meaophytes 
as not. What would the trained botanist of 
desert antecedents have thought on viewing, 
for the first time, a mesophytio forest I 

It is clear from this cursory glance at the 
volume under review, embracing only a few 
of its more striking features, that a great deal 
of careful, insistent inquiry has been carried 
on by all the authors. This, it is equally evi- 
dent, is leading us steadily in the direction 
of illuminating generalizations, which ex- 
press more rational notions about plants than 
those which have held the botanical mind in 
thrall for many years. We are getting, as an 
example, a proper notion of adaptation, by 
which the word itself is condemned. This 
notion is not now, but is widely unaccepted in 
practise as yet, and this is well enough if it 
forces us to bring about an adequate investi- 
gation of the facta. 

Much remains to do, or, better, shall we say 
truth if we admit that even the beginnings 
yet made are small But beginnings in the 
right direction are notable, and Professor 
Spalding’s work is such. The reviewer avows 
his warm admiration and regard for him who^ 
after many years of rare service as a teacher, 
has devoted much of his remaining strength 
to a trying field of research, fruitful of baaic 
truth in method and result. 

Eranois EattEST Ltow 
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BPBOUL ASTICLBB 
ViBI*nONS aSAPHIOALLT 
The uiual developments by which the cal- 
culus of variations is rigorously established, 
however cumbersome, are nevertheless satis- 
factory in so far as the reader knows what the 
aim is. But with a student, as a rule, they 
remain hazy. He acquiesces, of course, but 
he loses faith and the cloud may not be lifted 


the motion along it. Any two points, a and 
a', b and V, may therefore be regarded co- 
temporaneons at pleasure. We may express 
this by putting Sf =0, as in the figure. Any 
variation is possible, but the motion along s' 
must nevertheless be regarded as continuous; 
i. «., the experimental motion is conceived as 
taking place, any assistance from without 
being admitted. The figure then shows at 
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in the second rase if he is to be any arbitrary 
displacement comparable to hb’ above, § 1. 

If aa' are chosen cotemporaneous, aince both 
motions are continuous, the rate at which the 
interval will grow from nothing at a to it 
at c, di second later is 



and the distance passed along the curve in 
this time excess, 

is therefore 



as the figure shows. Hence obviously as 
<!*+ + + (i( = nft filrH it, 

(2) 

It is also obvious that if we sum up the 
increments vectorially, from a to e in the two 
directions the same proposition will hold with 

3. The important transformation 
j;(zd.)=Mr + r|-dx 

by which one passes from D’Alembert to 
Hamilton or to least action, respectively (see 
Webster’s “Dynamics,” which, by the way 
should be the text-book of every American 
university, patriotic or not), is a mere inter- 
pretation of the last term by the aid of equa- 
tion (1) in the first case, of equation (2) in 
the second. 

Finally with regard to variations in gen- 
eral it is clear that if is to have but one 
value at each point in space and is to vary 
at a single definite rate in each direction 
from that point, it is immaterial whether 
one uses the differentials, dx, iy, dz, meaning 
thereby that in a complete differentiation we 
must get back to the initial surface or region 
I^ = c; or the variations Jir, 8y, Js, meaning 


that, in general, our progress may t 
in any infinitely near region <^ = d, at flets- 
ure, the same differential coefficients must be 
used. For along i, ^ can not vary in any 
other way than at a rate, d^jdx, whe&er enr 
absolute progress is to be di or fix. 

All this is simple enough, but with my Mu- 
dents it has made the difference between the 
spiritless acceptation of what somebody dae 
is supposed to understand and the satigCaotion 
of an actual grasp of the subject. 

C. Bantw 

ItaowN UmveisiTT, 

PaoviDixoE, R. I. 

MOSQUITO UABtTS AKD MOSQUITO OOUTROL 

Untii, recently it was the general impras- 
sion that all mosquitoes are blood-sucksrs and 
essentially alike in habits. Since the diaoov- 
ery of their relation to disease mosquitoes 
Itave been extensively studied, both syetesnat- 
ically and biologically. While the study of 
mosquito biology has not by any means kapt 
pace with the systematic work, a great dnal 
has been learned about mosquito habits and 
it is now clear that there is great diversity ef 
habits within the group. 

To any one who has followed the literatan, 
or become directly acquainted with tbs »• 
markable specializations in mosquito haUti, 
it must be obvious that no contwl work eao 
be carried out successfully and economical 
without intimate knowledge of the habits ef 
these insects. Many persona, however, who 
are concerned with mosquitoes in a practical 
way, either directly in control work or as its 
advocates, have failed to appreciate this and 
hold the antiquated ideas. Work done on 
such a shallow basis must in many cases end 
in failure and disappointment. 

Two striking examples, which have recently 
come to my notice, illustrate very well how 
such shortcomings lead to error. Sir Bidwrt 
W. Boyce, dean of the Liverpool School of 
Tropical Medicine, is the author of an inter- 
esting and excellent work which appeared 
recently under the title “ Mosquito or Maat” 
While the book is written on broad lines it 
neverthdess contains specific statements, and 




tain apeciee of Oulex, all of vhich breed ex- 
eluaiTely in creb-holcs. I can myaelf testify 
to the abundance of these moequitoee in their 
very restricted habitat, but must challenge the 
learned author’s statement that these mos- 
quitoes are offensive m the manner he indi- 
cates. Even whore their breeding places are 
in close proximity to houses these mosquitoes 
do not enter, much less bite. Out of hundreds 
of specimens, collected by ourselves and re- 
ceive from correspondents, not one shows 
traces of a blood-meal, nor have we boon able 
to observe that they are in the least attracted 
to human beings. On the other hand, we have 
female specimens of CuUx extneator, one of 
the crab-hole species, in which the abdomen, 
distended with food, is of a pale amber color, 
ihowing that the food taken was not vertebrate 
blood. 

Such error, however, does no barm beyond 
the uselees expenditure entailed in the de- 
struction of these inoffensive insecta. In the 
case of the control of the yellow-fever mos- 
quito a wrong assumption becomes a more 
serious question. The Sanitary Department 
of the Isthmian Canal Commission deserves 
great credit for its effective work in the con- 
trol of this mosquito, and it is primarily the 
thoroughness of this work that is making pos- 
sible the rapid progress in the construction 
of the Panama Canal. The report of the De- 
partment of Sanitation for January, 1910, 
gives brief data on the character of this work 
and the gratifying results achieved in the 
reduction of this mosquito. 

There can be no doubt that tiie yellow- 
fever mosquito has been reduced below the 


ber 6, 1909, and between that time and January 
fl, 1910, no Slegomyia eggs were deposited. Had 
Btegomyia baen present, eggs on the water surface 
would probably have been found. 

The inference is that, because no larvae ap- 
peared in the tubs and no eggs upon the sur- 
face of the water, no yellow-fever mosquitoes 
could be present in that locality. Such, how- 
ever, is not the normal hsbit of oviposition of 
this mosquito. The eggs arc deposited out of 
the water, at the edge of the water-film ; hero 
the eggs remain until they are submerged, 
when they promptly hatch. Egg.s remaining 
out of the water retain their vitality a long 
time. In laboratory experiments eggs have 
been kept dry as long as five months and, 
when then submerged, produced larvte; under 
favorable conditions out-of-doors it is to be 
supposed that they will survive even longer. 
Under the domestic arrangements of the more 
primitive tropical homes the conditions are 
ideal for the multiplication of this mosquito. 
The water receptacles in common use, which 
are the ordinary breeding places of this mos- 
quito, are seldom, if ever, completely emptied; 
water is added from time to time, and thus 
whenever the water level is raised eggs can 
hatch. It will be readily seen that in the ex- 
periment quoted above eggs of the yellow-fever 
mosquito might easily have been present but 
could not have hatched, as the water in the 
tuba remained undisturbed. 

Fbsdemok Knab 

TSE AUBBICtAII PBILOBOPBWAL BOCIETT 

Tbi general meeting of the American Pbllo- 
aopbio^ Society wae held in the hall of the eociety, 
ladepesdenoe Square, Philadelphia, on Thureday, 







on at the oburvatoi 7 sad st the labontoiy in 
Paaadena connected with it. The leaelon eloMd 
with an annual dinner held at the Bellevue Btrat. 
ford on Saturday evening, April 29. About ninety 
members were present. At this diimer the toasts 
were as follows • " Benjamin Franklin," by Charlen 
Francis Adams, Esq.; "Our Sister Societies,'' by 
President Ira Remien; "Our Univoreltles,'' by 


A. V. WujjsMS Jacksos, New York. (Read 
by title.) 

JUapwnl Obttrmneei t» (be BtnAuEpio: E. Wasa- 
BUBS Hobkinb, New Haven. 

The praotrse of magic and recognition of its 
eflecte as portrayed in literature, notably in the 
epic, as contrasted with hymns and magic rules, 
which inculcate tlie rites only, formed the subject 
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'Of t bulrded Veniu ta Cjrprui, is to be ezploiaed a constant olosb between them, a continuoua 
iij some eimUar custom. oscillation between extravagaM spmbolism on the 

The concluilon reached by Professor Jastiow one hand, and inexorable naturalism on the other. 
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infereiM« ia that the maes is fragmentary, per- lixu With this paper he preaenta photographic 
hapa intrinaioally magnetiaed, and alao perhapa platea ahowing the discharge from its first stages 
largely oxidised. until the disruptive spark appears. These plates 

2. The distribution of the ejected material and fully confirm the former conclusion that there ia 
the Inelinationa of the exposed strata around the no positive electrical discharge. The discharge 









yew Surgen/ of the Vteoera of the Oheet: Aitxu 
Casml, New York. 

The Came of Spidemio Infantile Paralyete: 
SiMOM FuaiNKK, New York. 

A report on the experimental study of polio- 
myelitis in monkeys which has yielded a large 
number of important facte relating to the spon- 
taneous disease in man. The nature of the virus 
has been discovered, many of its properties have 
been ascertained, some of its immunity eSeots 
have been estabiished. the clinical and patbologioal 
" '■ of the disease have been elucidated, 

has been secured on which to develop 
prevention. 

of the Brain of an Eminent ChemUt 
giet (a memier of thie Bodetg) to- 
h a Bote coneeming the Bkx of the 
in Eminent Ben: Enwann AnmoiiT 
Philadelphia. 

tion of the brain of Fersifor Fraasr, 


tion area in Dr Fraser’s brain may be interpreted, 
in the light of previous investigations on other 
brains, as corresponding to a superior ability to 
register and compare the impressions in the vis- 
ual, auditory and tactile spheres (the concrete- 
concept sphere). 

A Jfroia of ahowt One Half the Aeemge Weight 
from an Intelligent White Man- Bott O. 
Wiuim, Ithaca, (Illustrated by specimeiil, 
photographs and diagrams.) (Eesd by title.) 
The Poieottoue Group in the Protein Uoleoule: 
Victon 0. VAUnnan, Ann Arbor, (Bead by 
title.) 

Oharaoterietioe of Emitting Oonlinentat Olaoiere: 
WiuuH E. Honss, Los Angeles, Cal. (Bead 
by title.) 

Dermal Bones of Peramglodon from the At- 
phattim Depoeite of Banoho la Brea, near Eoe 
Angelee, Cal.; Wiluaic J. Sibolaii, PrincMoB. 
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4i|tt Md mioroMopic structure of the skin bones peeuliar interest atUehes to studies of the minute 

i» OdenUte animal from the Los Angeles u- structuren of stratified formations, particularly 

plJtlln beds. These bones, which are small of such as are of continental origin; for from 

llUlMnce elements in the skin, resemble closely such studies it may well be possible to determine 

dlrtHtf bones occurring in a piece of skin found dimatio conditions even in the absence of fossils. 

l<^fl»eav« at Last Hope Inlet, Patagonia. They It is fitting that attention should be directed 

ftUo known to occur m Mylcd^ a genus of to this problem by its discussion before a society 

gW H Bid doths formerly living in North and South that, more than any other In this country, has 

fiaseries. As the structure of the skm bonea in promoted renewed interest in Antarctic explora> 







tl u« not tbit the kx remained eonitaat lor thirty geun- 
repreeented tlone when male or female plante are propagaiad 
only with hy budding. 

A Utthod ot Vtfnf (he Uhntcopi; N. A. Oml. 
Uiturtt of Waahington, D. C. 

•• Cbamx» rhe Pae of (he Hydrometer In PhyfogeegraplHe 
Wor*.- JoHH W. H a i a nnw an, PhUadelphla. 
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For tlie entire cruise important coriectlons were 
also disclosed for tbe charts which give the lines 
of equal magnetic dip and of equal magnetic 

The Carnegie is now being fitted out for a eir- 
oumnavigation cruise of about three years. Mean- 
time, the mngnetio surveys of unexplored ooun- 
tries are pushed, so that it is confidently expected 
that by the year 1915 the general magnetic survey 
of the greater part of the globe will have been 
completed in snfilcient detail to permit the con- 
struction and issuing of a new set of magnetic 


The results, publidwl (a tolWBn 
of the Harvard AmiU, IWtUi a 
for determining the brighlmsei of i 
parts of the sky, aoeordilW to a 9 
The general introduetioB of { 
nearly all departments of sstrolMI 
an urgent need for a slmiUr sss 
photographic magnitudes of the * 
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PBAOTWAL SOIBNOE' 

Mbn who spend their lives in tmivetsi- 
ties are apt to develop certain nnlortnnate 
peculiarities. These pecnliaritia may not 
make them less happy, or less useful to 
their professional students, but they di- 
minish the appreciation of the community 
at large. In the life of an instructor or 
investigator of univenity rank there is a 
peculiar kind of isolation that is bound to 
react. 

It is partly the isolation of a subject, 
which is more or less segregated from gen- 
eral human interests, at least in the aspects 
of it the university man is cultivating. As 
a consequence, he feels that his worid is 
quite apart from that one in which the 
majority of men are living. He is con- 
scious of an interest distinct from their 
interests, which seem therefore relatively 
trivial This sense of intelleotual aloof- 
ness does not result in a feeling of loneli- 
ness, but rather in a feeling of superiority, 
unconscious in many oases, but often 
naively expressed. 

It is also the isolation of authority, 
which cmnes from mastery of a subject 
and from association with studmtts who 
recognise this mastery. To speak with 
authority in intelleotual matters, to give the 
deciding word, to meet a constant succes- 
sion of inferiors^ is apt to affect any man’s 
brain. Either he becomes dogmatic in ex- 
pression, or be must hold himarif in ohedc 
with an effort It is the same reaction that 
was observed in the case of the clergy, 
when.arimowledged authoi^ty in position 

‘AddceM at tke whiter eonvoeatioa, 1910, of 


the TJoiVenity of Chieego, 
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resulted in an assumption of authority in 
belief. 

The larger the university, the more in- 
tense does this sense of the isolation of 
superiority and of authority become, for it 
is stimulated by association with ite own 
kind. There is much honest effort to 
break down this barrier between the schol- 
ars who represent universities and the 
great host of men who represent the com- 
munity. These men are not so isolated, 
but they are just as dogmatic in their own 
way, and they are immensely influential. 
Even when the two groups mingle, the 
scholar is often only a man of incidental 
interest, who possesses much curious infor- 
mation about many useless things. And 
the scholar usually enjoys being drawn out 
and made to display his ourioaitios, for it 
has the familiar flavor of the classroom, 
with its intellectually inferior students. 

Of course such contact between scholar 
and community is not the effective one, for 
it is merely that of audience and enter- 
tainer. Here are two groups of men, both 
powerfully equipped, who should be mutu- 
ally stimulating in all that makes for prog- 
ress. Mutual stimulation can follow only 
after mutual understanding. It is not for 
me to explain the community to the 
scholar, but rather to explain the scholar 
to the community. Even this subject is 
far too large, for scholarship has many 
phases, all the way from artistic apprecia- 
tion to scientific synthesis. I shall try to 
explain in outline only the scientific aspect 
of scholarship, and its significance to the 
community. 

It is evident that the public ia somewhat 
interested in scientific research. The most 
available index of the present interest ia 
furnished probably by the newspapers and 
magazines, which try either to respond to 
the desires of their readers, or to cultivate 
desires. Even a cursory examination of 


the material thqr tan^A, which may be 
said to deal with •iMMnnfii, riiowa that it ia 
scanty in amoi^ ilWHationBl in form and 
usually wide of ^ mark. The fact that 
it is scanty in amount is a cause for oon- 
gratulation, if it most involve the two other 
features. The sepaaticnial fom is a con- 
cession to what is conceived to be public 
taste; and while to a aeientific man this 
form seems to exhfeit the worst possible 
taste, the serious objection is that to seenre 
the form truth is usually Mcrifioed. Some 
of the results of this kind of information 
are as follows; 

Men engaged in resaaneh are looked upon 
in general as iuoffensive bnt curious and 
useless members of the social order. If an 
investigator touches now and then upon 
something that the public ragaida as use- 
ful, be is singled out as a glaring excep- 
tion. If an investigation lends itself to 
announcement in an exceiidiiigly aensa- 
tionel form, as if it were snoovering 
deep mysteries, the investigator becomes a 
“wizard,” and bis lightest utterance ia 
treated as an oraele. The result is that if 
the intelligent reading public were asked 
to recite the distinguished nantes in aci- 
ence, they would name perhaps one or two 
real investigators unfortunate enough to 
be in the public eye, several “wisards,” 
and still more charlatans. Thq peat body 
of real investigators would be hseem eoly 
to their colleagues, thankful that timy weie 
not included in any public hall mi fame. 
And yet the public is not to be blamed, for 
it is giving its best informatimi; and the 
fact that it has even such inforaurianiadi- 
catea an interest that would be irimr arniiB 
it better directed. This better dfoed&m it 
dammed up behind a wall of ptailmiiininl 
pride, which makes an investignter hfk 
askance at any colleague who baa bnhMI 
through it The intelligent publiB tl ««c- 
tainly interested, bnt it is just as 
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net inteUigently intereoted. I vuh to an- 
alyie the eltuation briefl?. 

There ie a conventional application of 
the term ecienoe, which I will use for con- 
venience. Thus applied, there has arisen 
s classiflcation of science into two phase*, 
called pure science and applied science. 
This distinction is one that not only exists 
in the public mind, but it is also reinforced 
by published statements from colleges and 
universities. An attempt to define these 
two kinds of science reveals the fact that 
the distinction is a general impression 
rather than a clear statement. A general 
impression is usually sufficient for the 
public, but it ought not to be sufficient for 
the universities. 

If the impression be analyzed, it seems 
that pure science is of no material service 
to mankind; and that applied science has 
to do with the mechanism of our civiliza- 
titm. The distinction, therefore, is based 
upon material output. In other words, 
pure science only knows things, while ap- 
plied science knows how to do things. This 
impreasion, rather than distinction, has 
be«i unfortunate in several ways. 

The public, as represented by the mod- 
em American community, believes in doing 
things ; and therefore to them pure science 
seems useless, and its devotees appear as 
ornamental rather than as vital members 
of human society, to be admired rather 
than used. The reaction of this sentiment 
npen opportunities for the cultivation of 
pun aeienoe is obvious. 

Ob tite other hand, the universities, as 
NpMaented by their investigators, believe 
in knowing things; and therefore to them 
upgilled science seems to be a waste of in- 
vaUgative energy, and its devotees appear 
to be unscientific, very \iseful, but not to 
be acknowledged as belonging to the sei- 
ea^fle cult. 

The reaction of this sentiment sometimes 


has been to avoid the investigation of prob- 
lems that have an obvious practical appli- 
cation, and to justify Lowell’s definition of 
a university as “a place where nothing 
useful is taught.” 

In this atmosphere of mutual misunder- 
standing the public and the universities 
have continued to exist and to make prog- 
ress, all the time acknowledging their inter- 
dependence by mutual service. 

In recent years, however, a new spirit is 
taking possession of the public and it has 
invaded the universities. In fact, so con- 
spicuous hove the universities become in 
the movement that they seem to be the 
leaders ; certainly they furnish the trained 
leaders The new spirit that is beginning 
to dominate increasingly is the spirit of 
mutual service. It is called by a variety 
of names, dependent upon the group that 
proclaims it; it is narrow or broad in its 
application, dependent upon the moral and 
intellectual equipment of its promoters; 
but it is the same enduring idea. 

The university is no longer conceived of 
as a scholastic cloister, a refuge for the 
intellectually impractical ; but as an organ- 
ization whose mission is to serve society in 
the largest possible way. Furthermore, 
this service is conceived of not merely as 
the indirect contribution of trained minds, 
a contribution of inestimable value, as we 
believe; but also as the direct contribution 
of assistance in solving the problems that 
confront community life. 

This new animating spirit is so attractr 
ive and inspiring, appealing to what seem 
to be our best impulaes, that it threatens to 
become a real danger not only to universi- 
ties, but to the whole scheme of education 
down to the primary school. The reaction 
is natural, and therefore inevitable ; but its 
demands must be recognized as Tepresen^ 
ing the primary and extreme recoil stage of 
a new motive. The new motive must not 
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eliminate all the old motives, but must ad- 
,iust itself efficiently among them. For 
example, there is abroad an increasingly 
insistent demand that in tlie primary and 
■secondary schools all instruction in pure 
science shall be discarded and various 
forma of ajiplied science substituted, the 
imaginary distinction being that which has 
been indicated. The same pressure is be- 
ing felt in the college, not to the extent of 
substitution, but to the extent of adding 
impassible courses and weakening existing 
ones My present thesis, however, is inter- 
ested chiefly in the fact that the same pres- 
sure has begun to be applied to the re- 
search work at universities. This pressure 
is applied not only by public demand, 
which voices the supporting constituency 
of most universities, espeeinlly of the mid- 
dle west; but also by the extensive scien- 
tific work of state and federal govern- 
ments, in which for the most part the im- 
mediate practical aspect must dominate. 
The more recent developments at our state 
universities are impressive illustrations of 
this pressure ; and as a result, in such uni- 
versities seientifle research, in connection 
with problems that do not seem to be re- 
lated at present to the welfare of the com- 
munity, is living in a depressing atmos- 
phere. 

It is time for the public and for the 
managers of universities to understand the 
real relation that exists between what they 
have been pleased to call pure science and 
applied science. I can not hope to make a 
statement that will appeal to all concerned, 
but it may serve some useful purpose. 

As an introductory illustration, there 
may he outlined the usual steps that sci- 
onoe has taken in the material service of 
mankind An investigator, stimulated 
only by what has been called ‘‘the delirious 
but divine desire to know,” is attracted 
by a problem No thought of its useful- 


ness in a material way is in his Hind; he 
wishes simply to make a contribotion to 
knowledge. No one can appreciate the 
labor, the patience, the intellectual equip- 
ment involved in such work unless he has 
nnderlakcn it himself. The investigator 
suecei'ds m solving his problem, and is 
satisfied Later, perhaps many years later, 
some other scientific man discovers that the 
results of the former may be Used to revo- 
lutionize some proctss of manufacture, 
some method of transportation or eommu- 
meal ion, some empirical formula of agri- 
culture, some praetise in medieine or sur- 
gery The application is made and the 
world applauds; but the applause is chiefly 
for (he second man, the praetwal mao. 
Any analysis of the situation, however, 
shows that to the practical result both men 
contributed, and in that sense both men, 
the first no less than the second, were of 
immense material service. The imtio that 
exists between scientific men ot the first 
type and those of the second is aat kaawa, 
but there is very great disparity. 

Another illustration is needed M4i eor- 
ollary. In this case an investigatwr, slim- 
iilated by the desire to serve the eegma- 
nity, is attracted by a problem. Qe aln 
wishes to make a contribution to Imowl- 
edge. He succeeds in solving his prol^em, 
perhaps makes his own application, mi ii 
satisfied. Later, some other scientiie,BUm 
discovers that the results of the loaMT 
may be Used to revolutionize certain fauilr 
mental conceptions of science. His<a|n|a- 
ment is made and the scientific worlji ap- 
plauds; and this time also the applaiw4l 
chiefly for the second man, the pure Sfiip- 
tist. The analysis of this case Aows, itflh 
ever, that to the scientific result both mn 
contributed; and that both men wew i(l 
large scientific service, 

A third illustration is needed to oe#- 
plete the real historical picture of progiM* 
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in scientific knowledge and in its material 
applications. A practical man, not trained 
ns an investigator, faces the problem of 
obtaining some new and useful result. His 
only method is to apply empirically certain 
formula; that have been developed by sci- 
ence, but with ingenuity and patience he 
sueceed.s. although lie is not able to analyze 
his results And yet, his pnicedure reveals 
to a trained investigator a method or cer- 
tain data that lead to a seieiitifie synthesis 
of the first order 

With such ilhistratioiis taken to repre- 
sent the actual historical situation, what 
may be .some of the eonclmsionst 

It is evident that responsibility for the 
material results of science is to be shared 
by those engaged in pure seience, those 
engaged in applied soienee and thisse not 
trained in seicnee at all The only distinc- 
tion IS not m the result, therefore, but m 
the intent. As one of my colleagues has 
aptly said, the difference between pure sci- 
ence and applied science, in their practical 
aspects, resolves itself into tlie difference 
between murder and manslaughter, it lies 
in the intcniioii. So long as the world ge ts 
the results of science, it is not likely to 
trouble itself about Ihe intention. In evciy 
end result of science that reaches the pub- 
lic, there is an inextricable tangle of con- 
tributions. Between Hie source of energy 
and the point of application, there may be 
much machinery, and perhaps none of it 
can be eliminated from the final estimate 
of values. And yet, the public is lu 
danger of gazing at the practical electric 
light and forgetting the impractical power 
house ; and schools are being asked to turn 
on the electric light and to shut off the 
power house. 

Another conclusion is that all applica- 
tion mast have something to apply, and 
that application alone would presently re- 
sult in sterility. There must he perennial 


contributions to knowledge, with or with- 
out immediately useful intent, that appli- 
ciitioii may possess a W'lde and fertile field 
for cultivation It is yiist here that the 
iiieiiiice to education is evident When 
ediieatioii m science becomes a series of 
prescriptions, to he followed without un- 
derstanding and wuthout perspective, it 
will train apprentices rather than intelli- 
gent thinkers. Of course there is a place 
for just this kind of training and tlierc are 
individniils who nml it, but the place docs 
not seem to he the sehisils for gcriernl edii- 
catioTi, and the individuals are evidently 
not all those who jiass through these 
schools, or ever a majority of them. 

A tliinl conelusion is that there is noth- 
ing inherent in useful problems that would 
compel their avoidance hv an investigator 
who wishes to eontrihute to knowledge 
While such an mvcsfigator should never 
he handicapped by the utilitarian motive, 
at the same time he should ncvei ho per- 
versely nou-utilitariaii I feel free to 
make this statement, for perhaps no field, 
within the eoiifinos of iny own general 
subject, seems to be more noii-utilitarian 
than the special one I have chosen to cul- 
tivate. 'I'hore IS no reason why a univer- 
sity', especially one dominated by research, 
.should not include among its investiga- 
tions soino that arc of immediate concern 
to the public welfare 

A final conclu-sion may be that all sci- 
ence Ls one, that pure science is often im- 
mensely practical, that applied science is 
often very pure seience ; and that between 
the two there is no dividing line They 
are like the end members of a long and 
intergrading series; very distinct in their 
isolated and extreme expression, but com- 
pletely connected If distinction must be 
expressed in terms where no sharp distinc- 
tion exists, what seems to me to be a happy 
suggestion, made by one of my colleagues, 
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is tiie distinction expressed by the terms science is com^icuous; for it is 'oftwi 


fundamental and superficial. They are 
terms of comparison and admit of eyeiy 
intergrade. In general, a univermty de- 
voted to research should be interested in 
the fundamental things of science, the 
larger truths, that increase the general 
perspective of knowledge and may under- 
lie the possibilities of material progress 
in many directiona On the other hand, 
the immediate material needs of the com- 
munity are to be met by the superficial 
things of science, the external touch of 
more fundamental things. The series may 
move in either direction, but its end mem- 
bers must always hold the same relative 
positions. The first stimulus may be our 
need, and a superficial science meets it, 
but in so doing it may put us on the trail 
that leads to the fundamentals of science. 
On the other hand, the fundamentals may 
be gripped first, and only later find some 
superficial expremion. The aeries is often 
attacked first in some intermediate region, 
and probably most of the research in pure 
science may be so placed; that is, it is rela- 
tively fundamental ; but it is also relatively 
superficial. The real progress of science 
is always from the superficial toward the 
fundamental; and the more fundamental 
are our results, the more extensive may be . 
their superficial expression. In short, my 
subject, "practical science,” is no subject 
at all, if it implies a special kind of science, 
for all science is practical. 

I can not leave science in the position of 
working on the chance that some of its re- 
sults some day may be found to be of ma- 
terial service to mankind. I have been 
speaking the language of those who meas- 
ure usefulness in terms of its market price, 
and even at that low level the results of 
science easily control the market. Pav 
haps there are some who think that this is 
the only level at which the nsefnlness of 


thought of as the Pullman car of our ^Mil> 
zation, and not the passenger; somstUlljl 
that contributes to our convenience atA 
comfort, but something quite apart {Mni 
our intellectnal and moral selves. 

To my mind, the largest usefnlnew 
science, its contribution of immeaSOMUt 
value to human welfare, is on the inttUso* 
tual level. It has devetoped and is ten.’ 
tinuing to develop the scientific attitndl 
of mind, an attitude that has literally 
revolutionized thinking, so that all subjeohs 
and all education have become scientillB. 
No more impressive testimony to this widft 
and revolutionary influence of the sci» 
entiflc spirit could be given than that ecaor- 
tained m the numerous memorial volumes 
of last year in honor of Charles Darwin, 
for his contribution was not so much the 
theory of natural selection as the scientific' 
point of view. Perhaps the volume IrMa 
his own university illustrates this most 
compactly. It contains papers written by 
29 men, easily among the leaders in tiie^ 
respective fields, and representing tb* 
widest possible range of universities, and 
all united in saying that this emhodimenk 
of the scientific spirit revolutionized not 
only zoology and botany and geology alUl 
astronomy, but also the study of langnagC, 
of history, of sociology, of philosophy md 
of religion. This means that all subjeotk 
worthy of study and worthily studied hava 
become soientifis. It also means that tM|. 
same scientific attitude is available for out 
social problems, immensely more impolt- 
tant and vital than our material problensv 
for they deal with human welfare. With* 
out attempting to analyze in any adequate- 
way what has been called the scientific at- 
titude of mind, or the scientific spirit, I 
wish to indicate three of its useful char- 
acteristics. 

1. liw a spirit of enquiry.— la our ex- 
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petricnce, we encounter a vast body of ea- 
taUiibed belief in reference to all impor- 
tant aubjecta, auch as society, government, 
education, religion, etc. It is well if our 
eueonnter be only objective, for it is gen- 
erally true, and a more dangerous fact, 
that we find ourselves cberiabing a large 
body of belief, often called hereditary, but 
of course the result of early asaoeiation. 
Kothing aeema more evident than that all 
this established belief that we encounter 
belongs to two categories ; the priceless re- 
sult of generations of experience, and 
heirloom rubbish. Toward this whole body 
of belief the scientific attitude of mind is 
one of unprejudiced inquiry. So far as the 
attitude is prejudiced, it is unscientific. 
This is not the spirit of iconoclasm, but 
an examination of the foundations of be- 
lief. It is evident that this spirit is dia- 
metrically opposed to intolerance, and that 
it can find no common ground with those 
who affirm confidently that the present or- 
ganization of aociety is as good as it can 
bej that our repulilie represents the high- 
est possible expression of man in reference 
to government; that the past has discov- 
ered all that is best m education; that the 
mission of religion is to conserve the past 
rather than to grow into the future. This 
n not the spirit of unrest, of discomfort, 
but the evidence of a mind whose every 
avenue is open to the approach of truth 
from every direction. For fear of being 
misanderstood, I hasten to say that this 
baneficial result of scientific training dws 
not come to all those who cultivate it, ray 
more than is the Christ-like character de- 
veloped in all those who profess Christian- 
ity. I regret to say that even some who 
bear great names in science have been as 
dogmatic as the moat rampant theologian. 
But the dogmatic scientist rad theologian 
axe not to be taken as examples of “the 
peaceable fruits of righteousnese,” for 


the general ameliorating influence of re- 
ligion and of science are none the less ap^ 
parent. It is not the speech of the con- 
spicuous few that is leavening the lump of 
hiinian thought, hut the quiet work of 
thouaanda of teachers. 

2. H is a spirit which demands that a 
clamed cause shall be, demonstrated,— 
It is in the laboratory that one first really 
appreciates how many factors must be 
taken into the count in considering any 
result, and what an element of uncertainty 
an unknown factor introduces. Even 
when the factors of some simple result are 
well in hand, and we can eoinhine them 
with rcaaonable certainty that the result 
will appear, we may be entirely wrong in 
our conclusion as to what m the combina- 
tion has produced the result. For ex- 
ample, the forms of certain plants were 
changed at will, by supplying to their 
surrounding medium various substances. 
It was easy to obtain definite results, and 
it was natural to conclude that the chem- 
ical structure of these particular sub- 
stances produced the result, and our 
prescription was narrowed to certain sub- 
stances. Later it was discovered that the 
results are not due to the chemical nature 
of the substances, but to a physical condi- 
tion developed by their presence, a condi- 
tion which may be developed by other 
substances or by no substances; and so 
our preacriptiou was much enlarged. 

There is a broad applioation here. In 
education, we are in danger of slavery to 
snbjccts. Having observed that certain 
ones may be used to produce certain re- 
sults, we prescribe them as essential to the 
process, without taking into account the 
possibility that other subjects may pro- 
duce similar results. In religion, we are 
in danger of formulating some specific 
line of conduct as essential to the result, 
and of condemning those who do not ad- 
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here to it. That there may be many lines 
of approach to a given result, if that result 
be a general condition, is a hard lesson 
for mankind to learn. 

If it is so difficult to get at the real fac- 
tors of a simple result in the laboratory, 
and still more difficult to interpret the 
significanoc of factors when found, in 
what condition must we be in reference to 
the immensely more complex problems that 
confront us in social organization, govern- 
ment, education and rebgion, especially 
when it is added that the vast majority of 
those who have offered answers to these 
problems have had no conception of the 
difficulties involved in reaching truth 1 
The proper effect of such knowledge is not 
despair, but an attentive and receptive 
mind. 

The prevailing belief among the un- 
trained is that any result may be explained 
by some single factor operating as a cause. 
They seem to have no conception of the 
fact that the cause of every result is made 
up of a combination of interacting factors, 
often in numbers and combinations that are 
absolutely bewildering to contemplate. 
An enthusiast discovers some one thing 
which he regards and perhaps all right- 
thinking people regard as an evil in so- 
ciety or in government, and straightway 
this explains for him the whole of our 
present unhappy condition. This particu- 
lar tare must be rooted up, and rooted up 
immediately, without any thought as to 
the possible destruction of the plants we 
must cultivate. 

This habit of considering only one fac- 
tor, when perhaps many are involved, in- 
dicates a very primitive and untrained 
condition of mind. It is fortunate when 
the leaders of public sentiment have got- 
ten hold of one real factor. They may 
overdo it, and work damage by insisting 
upon some special form of action on M- 


connt of it, but ao far as it goes it is tiu 
truth. It is more apt to be the case, how- 
ever, that the factor claimed holds no re- 
lation whatsoever to the result. This it 
where political demagoguery gets in its 
moat unrighteous work, and is the soil in 
which the noxious weeds of destructive 
socialism, charlatanism and religious cant 
nourish. 

3. It keeps one close to the facts.— 
There seems to be abroad a notion that one 
may start with a single well-attested fact, 
and by some logical machinery construct 
an elaborate system and reach an authentic 
conclusion, much as the world has imagined 
that Cuvier could do if a single bone were 
furnished him. The result is bad, even 
though the fact may have an unclouded 
title. But it happens too often that great 
superstructures have been reared upon a 
fact which is claimed rather than demon- 
strated. Facts are like stepping stones; 
so long as one can get a reasonably close 
scries of them he can make some progress 
in a given direction, but when he steps 
beyond them he flounders. As one travels 
away from a fact its significance in any 
conclusion becomes more and more attenu- 
ated, until presently the vanishing point is 
reached, like the rays of light from a 
candle. A fact is really influential only in 
its own immediate vicinity; hut the whole 
structure of many a system lies in the 
regimi beyond the vanishing point. 

Such “vain imaginings” are delightfully 
seductive to many people, whose life and 
conduct are even shaped by them. I have 
been amazed at the large development of 
this phase of emotional insanity, commonly 
masquerading under the name of “subtle 
thinking.” Perhaps the name is expres- 
sive enough, if it means thinking withont 
any material for thought. And is not 
this one great danger of onr eduoatienal 
schemes, when special stress is laid upon 
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tr»ii^f There is danger of setting to 
work a mental machine without giving it 
suitable material upon which it may oper- 
ate, and it reacts upon itself, resulting in a 
sort of mental chaos. An active mind, 
turned in upon itself, without any valuable 
objective material, certainly can never 
reach any very reliable results. It is the 
trained scientific spirit which recognizes 
that it is dangerous to stray away very far 
from the facts, and that the farther one 
strays away the more dangerous it becomes, 
and almost inevitably leads to self-dccep- 

It is such an attitude of mind that scien- 
tific training is contributing to the service 
of mankind. This does not mean that all 
scientific men exhibit this attitude to the 
full, but that it is their ideal. This ideal 
has realized some tremendous results dur- 
ing the last half century, and there is every 
evidence that it is accumulating momen- 
tum for a much larger expression. Com- 
pared with this contribution, the material 
usefulness of science seems tawdry. In 
general, the world’s standards of useful- 
ness are tawdry, but education ought to 
correct them rather than maintain them. 

The conclusion is that all science is im- 
measurably useful, from fundamental to 
superficial, on the material plane and on 
the intellectual plane; and that in these 
two regions of human need it is the most 
valuable practical asset the world possesses. 

John M. Coui/tgb 


Bofivy ly m reutiosb to aoriovl- 

TVRAL ADVAyCmWyT' 

Few things are more interesting to one 
of a philosophic cast of mind, especially 
if he be something of a botanist or agri- 
culturist, than a growing collection of 
plant varieties. However sluggish of in- 
tellect one may be, such a collection— 
'AddnM ol tbs wUriug president before the 
Botanical Booiety of Waahln^on, March t, ItlO. 


representing forms developed in the long 
history of the cultivator’s art— is sure to 
excite one’s interest regarding their origin. 
At first thought it would seem that as 
practically all of the numerous varieties 
that exist in cultivated plants have been 
developed' as it were under the eye of the 
grower, we should have a pretty clear 
understanding and agreement as to their 
mode of origin. Yet few subjects have 
proved more perplexing. The stock an- 
swer of the breeder or gardener to one's 
inquiries is usually embodied in the words 
sporfi and hybrids. Is this answer ade- 
quate! The enormous importance of the 
subject, it would seem, should have in- 
cited the most intensive study into the 
problem. Pew plants in their ordinary 
wild forms will repay cultivation. It is 
only through their improvement that a 
permanent agriculture became possible. 
The very baffling nature of the problems 
presented, instead of attracting students, 
seems to have repelled them. Systematic 
botanists have looked upon cultivated 
plant varieties as artificial products— use- 
ful, no doubt, but utterly subversive to no- 
tions of classification obtained from plants 
in their natural habitats. Therefore, they 
have been neglected and no plants are so 
rare in museum collections as our common 
cultivated ones. Such a thing as a reason- 
ably complete herbarium of cultivated 
plant varieties nowhere exists. The nat- 
ural result of this has been that the sys- 
tematic botany of cultivated plants is in 
woeful confusion. As a rule, numerous 
botanical species have been based on 
purely agricultural varieties, but in some 
cases the opposite extreme is found and 
perfectly distinct species are confused as 
garden varieties. As a natural oonae- 
quenM of this neglect by botanists, the 
great mass of information we have con- 
cerning any cultivated plant is largely 
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the work of men of little or no botanical 
training. 

With the establishment of the numerons 
agricultural experiment stations in aU 
parts of the world, the doors were opened 
wide to scientific men to work for the ad- 
vancement of agriculture. It is instruct- 
ive to review the general trend of what 
took place in the fields of agronomy and 
horticulture, which, broadly speaking, not 
only cover the whole subject of crop 
plants, but soils as well. Generally speak- 
ing, there are four potent and more or 
less controllable factors which affect the 
yield of crops. These are tillage, ferttUz- 
eri, rotaUons and variety of plant. To 
these might be added the prevention of 
loss by diseases or insects. Broadly 
speaking, three types of scientific men 
went into agronomic work. First, those 
who were interested in the study of fer- 
tility. For the most part, these men were 
and are chemists and they have studied 
their problem largely or wholly from a 
chemical standpoint. Probably as a re- 
sult of their chemical training the field 
plot work of these investigators is by far 
the most accurate agronomic field work 
conducted. The theoretical side of the 
subject of soil fertility has recently been 
stimulated by vigorous attacks on the 
long-accepted theory of available plant 
food— an explanation so luminously 
simple that a few pages of text sufficed to 
tell the whole story. It may devoutly be 
hoped that a renewed activity in the study 
of fertility may stimulate botanical work 
on the nutrition side of the problem— 
which is pretty nearly where Sachs left it 
forty years ago. The second class of sci- 
entific men who were attracted to agro- 
nomic work were botanists. In large 
measure, these men undertook investiga- 
tions dealing with plant diseases, with the 
end in view of preventing or eurtaiUng 


the serious losses resulting from such 
causes The results of their work fur- 
nish the best contributions that botany 
has thus far conferred on agriculture in 
this country. So far as field crops are 
concerned, there are decided limitationa 
to the use of any direct preventive meth- 
ods such as spraying. As a natural re- 
sult, investigators of the diseases of such 
plants were forced to adopt one of two 
lines of approach to the solution of the 
problems involved. They could either 
seek for immune or resistant varieties or 
they could make a comprehensive study 
of the crop and the disease and endeavor 
by such indirect methods as rotations to 
curtail the disease loss. In either case the 
result was that the pristine pathologist 
often graduated into an agronomist. The 
third class of men who went into crop in- 
vestigations were generally termed agri- 
culturists and horticulturists. They 
constituted by far the most diverse 
group. In a few cases they were simply 
good farmers. In some oases they were 
men of very broad training. For the 
most part they were men with good 
general equipment. To these men fell 
the great bulk of the field work involv- 
ing principally investigations into tillage, 
rotations and the testing of crop varie- 
ties. It thus fcU largely to this third 
class to investigate the complex problems 
of plant varieties. Even in the few cases 
where experiment-station agriculturists 
and horticulturists had good botanical 
training, the diverse problems facing 
them as well as paucity of literature gave 
little opportunity for far-reaching studies. 
Generally speaking, one of two plana was 
punned. In the one ease a series of va- 
rieties was grown, and all but a few of the 
apparently most promising were dis- 
carded without further ado. In the other 
ease more or less full information was 
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published regarding each of the varieties 
tested. Further investigations have 
clearly revealed the very superficial na- 
ture of most of these varietal studies. In 
general, the collections consisted of sueh 
varieties as could be gathered locally and 
through seedsmen. In only a few cases 
have specimens been preserved, so that it 
is not possible now to verify or determine 
the varieties grown, though in many eases 
it is certain from the notes that the va- 
riety published on was not true to name. 
There has thus been placed on record a 
mass of misinformation regarding many 
varieties. In my opinion, at least fifty 
per cent, of the varieties that have been 
published upon are either untrue to name 
or unidentifiable. I hope I may not seem 
to be peasimistio in portraying the pres- 
ent status of much of the publislied infor- 
mation on crop varieties. It is the natu- 
ral result of neglect by men of proper 
training to do accurate work of a purely 
botanical character. As an indirect re- 
sult of this failure by botanists to apply 
their trained skill to the problems of agri- 
culture, especially as concerns knowledge 
of crop varieties, there has arisen the idea 
that training in systematic botany can 
not be of particular assistance to agricul- 
ture. Therefore, it has all but disap- 
peared from college curricula at least in a 
form to train students to know plants. 
Few agronomists and horticulturists grad- 
uating to-day from our agricultural col- 
leges are well trained in botany— indeed 
so far as I know no college is training 
botanists to enter agricultural work, ex- 
cepting along pathological lines. 

I do not feel that I should be justified 
in thus painting so gloomy a picture of 
botany in its relation to agriculture, if the 
recent trend of things did not indicate 
that better times were coming— indeed 
are here. There was one field of work 


that both botanists and agriculturists en- 
tered upon in the course of their investi- 
gations that hag brought them together, 
namely, plant breeding. It is a happy 
coincidence that at practically the same 
time the interest of all biologists has been 
stimulated to renewed interest in the prob- 
lems of variation and heredity. The prac- 
tical results already obtained by plant 
breeders is an earnest of what may rea- 
sonably be further expected. Incidentally 
but inevitably, the work of the plant 
breeder has stimulated interest in the 
matter of existing crop varieties as well 
as in the principles underlying variation 
and heredity. Breeding is, after all, 
largely the production of new varieties. 
Thus far, breeders have used for the most 
part locally established varieties as the 
basis of the work. This is sound as far 
as it goes, as the local varieties undoubt- 
edly represent the best adapted of those 
tried, the poorer sorts having been dis- 
carded. It is safe to say, however, that 
but a small per cent, of existent varieties 
have been tried in most places- so that 
there may easily exist varieties superior 
at least in certain characteristica. A 
realization of this has led to a clearer ap- 
preciation of the value of a comprehen- 
sive study of the whole botany of our 
principal crop plants. This does not mean 
merely a categorical list of existent va- 
rieties— which it is evident can be indefi- 
nitely increased by hybridizing— but a 
sufficiently exhaustive study so that we 
may thoroughly understand the character- 
istics, both good and poor, that are avail- 
able to the breeder. The task is by no 
means an easy one. In the first place, the 
number of varieties in all our crop plants 
is far greater than haa commonly been 
realiked. For example, there are prob- 
ably about 2,000 varieties of wheat, 1,000 
of beans, 5,000 of apples, 200 of sor- 
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ghums, eto. What ia needed is not so 
much descriptions and detailed classiflea/- 
tion of these varieties, as a classification 
and understanding of their principal 
hereditary characteristics. In other 
words, the knowledge of them needs to be 
arranged not only with regard to the ex- 
isting forms, but also as far aa poasible 
with regard to their characters and po- 
tentialities. Such a monograph does not 
exist for a single one of our principal 
crops, though there is an increasing num- 
ber of contributions to the subject. The 
field is a vast one in which there is not 
only a great work to be done in compiling 
what is known of our cultivated plants, 
but a greater one in clearing up the many 
problems concerning their origin. 

In a very different way plant breeding 
is beginning to do much to better agronomic 
methods. I have before stated that the 
most accurate plot work being done in this 
country is by the plots devoted to fertil- 
ity investigations. How accurate are 
these 1 Hall, of Rothamstead, thinks no 
results with fertilizers are at all trust- 
worthy unless the yield difference is at 
least 10 per cent. In much of the Amer- 
ican breeding work going on 10 per cent, 
increase by selection would be deemed good 
progress. The question is, can any feas- 
ible system of trial plots measure accu- 
rately such a difference 1 Very recently 
several men have looked into this subject, 
more or less independently. The most 
eomprehensive work has been done by 
Lehmann at the Mysore Experiment Sta- 
tion, India. Similar work has been done 
by Lyon at Cornell, Montgomery at Ne- 
braska, Shoesmith in Ohio and Smith at 
Illinois. All of these investigators find 
a surprising difference in plots due to dif- 
ferences in soil. On what was considered 
the most uniform soil at the Nebrai^a 
Experiment Station the variation between 


plots on one acre was 35 per cent.— a 
much greater difference than the breeder 
of wheat expeete to get. Lehmann found 
differences varying from 0 to 300 per cent, 
—and further that on many plots the dif- 
ference was increased or diminished ac- 
cording to the season. He proposes to 
use in his work with fertilizers only the 
plots that give uniform results for at least 
two similar sesaons, a method that he calls 
standardization. In this country agrono- 
mists have used mainly the system of 
check plots— a system which it now ap- 
pears may be absolutely misleading. In- 
deed, a study of the check plot records in 
various experiments shows that they vary 
in just the way that Lehmann found his 
plots to vary. 

Some American agronomists are em- 
ploying the method of duplicate plots— a 
plan that is rapidly growing in favor. 
The number of duplications for the most 
accurate work will necessarily vary ac- 
cording to the evenness of the soil, four to 
six duplications apparently being neces- 
sary for very accurate results even on 
fairly uniform soil. The subject is, how- 
ever, one that needs much additional in- 
vestigation, as the disturbing effects of 
soil inequalities have evidently been 
greatly underestimated. 

The results of plant breeding seem 
likely, therefore, to have a profound ef- 
fect on agronomy Ss a whole, demanding 
as it does both the most accurate plot 
methods to determine relative yields and 
a much more intensive knowledge of our 
crop plants— the material with which 
breeding must work. 

There is still another botanical method 
that needs to be brought more intensively 
into agronomy— namely, the method of 
pure cultures, which has brought so great 
results in our knowledge of the lower 
plants. It is this method that enabled 
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Mendel to diaoover the phenomena that 
bear bis name. Practical plant breeders 
now generally use the plant-to-row or 
centgener method in comparing the value 
of selected plants. It is probably dne to 
the non-use of such careful methods that 
the origin of most cultivated varieties is 
so obscure. In many cases, a so-called 
sport or hybrid turns out to be a well- 
known thing— in all probability the result 
of a stray seed. This is perhaps unavoid- 
able, as the business of the seed grower 
does not readily lend itself to accurate 
scientific methods. 

Of late years our knowledge concerning 
hybrids and the behavior of characters in 
hybrids has increased greatly due to the 
rediscovery of Mendel’s laws and the im- 
mense amount of splendid investigation 
which was thus stimulated. No more ad- 
mirable body of work has ever been done 
than that of the Mendeliata. If it con- 
tinues as rapidly as it has we may soon 
expect to know approximately the extent 
to which hybridizing is a factor in the 
evolution of our cultivated plants. While 
the methods of the practical breeder arc 
perhaps necessarily different or at least 
less accurate than those of the scientific 
breeder, yet the results of the scientific 
work are already having profound effect 
on practical methods. 

Without at all minimizing the fruitful 
results and greater promises of Mendelian 
investigations, the subject of sports is to 
both the breeder and the evolutionist a 
matter of far greater moment. Certainly 
our knowledge concerning sports is far 
less than that of hybrids. The more en- 
thusiastic Mendelists have evinced some 
ildqiQsition to deny the existence of 
“sports” in the commonly accepted 
sense and would explain them as the re- 
sult of some previous, even remote, crow. 
Sut it is self-evident that hybrids pre- 


suppose the existence of two different 
things to cross, and sporting is supposed' 
to be one method by which a distinct 
form more or less suddenly arises. Let 
us examine carefully the evidence regard- 
ing "sports.” Bud sports, where one 
branch of a plant is different from the 
rest, occurring commonly as variations 
with differently colored flowers, different 
leaves, etc., are well known. There can be 
no question as to the origm of the sport 
here, though to be sure the parent plant 
may be a cross or hybrid. Seed sports 
are supposed to arise in an analogous 
manner. The general occurrence of cer- 
tain types of assumed sports is strong 
argument in favor of their achnality. 
Thus, white-flowered variants are known 
ill practically all plants with normally 
red or blue flowers; cut-leaved varieties 
are very common and generally distrib- 
uted among the plant families; dwarf 
varieties occur in numerous species, as do 
smooth varieties in hairy species and 
vice versa The logical inference is that 
the difference is due in each case to the 
same underlying cause. In some oases the 
origin of these sports is a matter of defi- 
nite record, as in the case of the cut- 
leaved form of Chelidomum majut, the 
globose-podded form of shepherd’s purse 
and others. In the white-flowered form 
of bleeding heart— its only variant— pre- 
vious hybridization seems clearly ex- 
cluded by the absence of any related form 
that will cross with it. Many such cases 
can be enumerated and tend to uphold 
clearly the gardener's idea of sports. But 
what are these sports, and how do they 
arise) Apart from the fundamental idea 
that they are large and permanent varia- 
tions, breeders and gardeners in general 
attach three other ideas, namely, that high 
nutrition and other extreme conditions 
favor sporting; that many plants must he 
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enltivatcd a long time before sporting is 
'induced, and that in any case sports are 
actually or relatively very rare. Will 
these ideas stand the test of scientific 
scrutiny experiments 1 It is evident that 
these problems are of high importance 
both to evolutionists and to agriculturists. 
De Vries with his (Enotkeras and his 
theory of mutation as the chief factor in 
evolution has particularly interested the 
scientific world in these phenomena. He 
has worked out in great detail the facts 
of variation as they occur in the evening 
primrose and makes a strong case for his 
theory. Recent cytological study of the 
(Enothera mutants or variants shows that 
one of them has twice as many chromo- 
somes as the others; in other words, that 
this mutant at least has suffered a pro- 
nounced change in its hereditary mech- 
anism. It is only natural that this should 
at once have aroused the suggestion that 
perhaps all sports or mutants are the re- 
sult of more or less marked derangement 
of the hereditary mechanism, by which a 
character or factor of some sort is gained 
or lost, MacDougal’s work in subjecting 
very young ovules to chemical influences, 
and Gager’s similar experiments with 
radium emanations, are also reported to 
have yielded marked variations, perhaps' 
sports. Tower also secured true sports in 
increased numbers from his Colorado 
potato beetles by subjecting them to un- 
toward conditions of heat and moisture 
during breeding. In this case, however, 
all the sports secured were previously 
found occurring naturally. There is a 
tempting subject here for speculation— 
indeed one that has been assiduously 
tilled, but to follow it up will lead us 
too far afield. The limited historical 
and experimental evidence of a critical 
character clearly upholds, however, the 
reality of sports. 


It is an illuminating fact that most of the 
information concerning the origin of culti- 
vated plants and animals is that brought 
together long ago by Darwin. Recently 
De Vries has gathered much additional 
data. Both these men sought the facts 
primarily iu support of a theory. Scien- 
tific men are usually more concerned in 
finding an explanation of phenomena than 
in gathering the facts. But we can not 
all be philosophers and theorists— indeed, 
the principal difSculty with biological 
science is that we have a plethora of 
theory and a dearth of critical facts. Es- 
pecially IS this true in the subject of bio- 
logical evolution, where nearly every pos- 
sible guess and combinatiou of guesses as 
to the actual method of evolution has been 
made. Where such guesses or theories 
stimulate additional inquiry they are val- 
uable-otherwise, they are useful only to 
practise mental gymnastics. It is the 
great merit of many recent investigators, 
De Vries in particular, that they empha- 
size the importance of experimentation. 
De Vries’s work bristles with suggestive 
lines of experimentation mostly bearing 
on the subject of the origin of cultivated 
plants, and nearly all of practical impor- 
tance in agriculture as well of great in- 
terest in themselves. If any one believes 
that there is any immediate likelihood of 
biologists agreeing on evolution, all he has 
to do, using the slang of the day, is to 
start somethin;}. However much agree- 
ment there may be on the facts- there is 
sure to be violent disagreement on the in- 
terpretation of the facts. For example, 
De Vries and others believe that sports 
which usually breed true from the start 
are intrinsically different from ordinary 
or fluetaating variations induced by loil 
or otherwise and which have no eflFeot on 
the offspring. On the other hand, Tower, 
who has conducted extensive investiga- 
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tions in the evolution of the Colorado 
potato beetle and its relations— work com- 
parable to that of De Vries on (Enoihera 
—argues strongly to show that his sports 
or mutations differ from flnetnations only 
in degree, not in kind. By definition, if 
the variant transmits its characters fully 
it is a mutation or sport; if not at all, it 
is a fluctuation. Rut many supposedly 
fluctuating variants transmit their char- 
acters in large part at least temporarily. 
Thus pens grown on warm or sandy soils 
are said to become mature earlier than the 
same variety planted on colder soils— and 
this difference is transmitted at least to 
their immediate progeny. It is believed 
to be in virtue of this supposed type of 
variation that northern grown seeds like 
corn often possess increased oarlinesa when 
planted south ; that continued selection as 
in sugar beets is necessitated to keep the 
plants to a high standard. Such plants 
clearly transmit to their progeny char, 
soters limited m both amount and dura- 
tion, Are they then fluctuations or muta- 
tions! Those who hold that fluctuations 
have no effect at all on heredity, suggest 
that the sugar beet and kindred cases may 
represent complex polyhybrids continually 
breaking up and that rigid selection 
would, therefore, result in securing pure 
constant lines with high sugar content 
Many mutations are at first partial, as in 
the oases of msny double flowers. The first 
suggestion of doubling is often only a single 
additional petal. In the progeny of this in- 
dividual some with more petals nearly al- 
ways occur— and the process eventually 
results in full doubling. The general 
progress in these cases is seemingly par- 
allel to what ocours in securing the pure 
lines out of a complex hybrid. A aimilar 
case if true is found in Burbank’s red 
Bscluekolteta— the first bint of which was 
a red streak in the petals of a yellow sort. 


By continued selection the pure red was 
isolated. Professor Setchell tells me, 
however, that red-flowered cschscholtzias 
occur wild in certain localities in California. 
There is room for much discus.sion on all 
these points— but their settlement re- 
quires a larger body of critical facts than 
are yet available There are plenty of 
gardeners’ accounts of such phenomena 
to he had and they are probably true, but 
they do not possess scientific aceuiacy. 
Along these lines there is presented an al- 
luring field of botanical work. 

A clearer understanding of the different 
types or degrees of variation is most im- 
portant De Vriea would recognize only 
three type.s, namely, fluctuations, muta- 
tions and ever-sporting plants The 
latter include mostly plants with varie- 
gated leaves or flowers— which also con- 
stantly bear part of their leaves or flowers 
without variegation. A common example 
is the variegated-flowered larkspur. The 
azaleas with flowers on some branches red, 
on others white or striped, offer perhaps a 
similar phenomenon. 

It is quite certain that such a classifica- 
tion simplifies the matter too much. 
Johannsen’s work with beans clearly 
shows that mutations are often very small, 
even minute— but they are inherited- 
while similar variations not inherited are 
considered fluctuations. 

De Vries’s compilation of available evi- 
dence on the origin of plant aports tends 
to uphold in general the idea of the gar- 
deners— namely, that sports are compara- 
tively rare; that unusual conditions, 
especially of nutrition, favor their occur- 
renoe; and that often a plant must be cul- 
tivated a long time before it will sport. 
His evidence further shows that in some 
cases breeders sought nut natural sports 
—and merely intensified their character- 
istics by cultivation. 'Whether De Vriea’a 



[N,8. V01.XXXI, N0.8M 


theories are correct or not, -wholly or 
partly, is of far less importance to agn- 
cnlture than the stimulus he has given to 
the experimental study of plant variation. 
Not only has he done a vast amount of 
this sort of work himself, but he points 
out very clearly numerous problems 
awaiting the investigator. 

It is remarkable that thns far so little 
has been done in attempting to produce 
anew the varieties of cultivated plants by 
beginning with the wild plant and con- 
ducting the work under critical scientific 
conditions. This is perhaps impossible 
in the case of our most important plants 
which have been cultivated since prehis- 
toric times— and of whose original form 
we are in many cases ignorant, but it 
surely is a feasible and logical method of 
procedure in the case of plants domesti- 
cated in recent times, as is the case with 
many ornamentals. There is, I believe, 
no dissent from the statement that culti- 
vated plants show far greater diversity 
than their wild progenitors. Is this 
greater diversity merely due to intensifi- 
cation of differences already possible of 
discernment in the wild plant, or do really 
new types appear under the stimuli of 
cultivation! To use a simple example, 
Impatkns sultani, an African ornamental, 
was first introduced into cultivation about 
twenty years ago, only a single color be- 
ing then known. It now occurs in four 
distinct colors. Have these arisen under 
cultivation or were they found as wild 
sports? A more complex case. Phlox 
drummondii is a native to Texas and not 
very variable, so far as known only pink, 
purple and red varieties existing wild. 
It was introduced into cultivation about 
seventy-five years ago. There is now a 
bewildering array of color varieties— both 
with entire and with fringed petals. In 
the so-called star of Quedlinburg varieties 


the central tooth of the fringed varieties 
is prolonged into a lobe as long or longer 
than the petal. In the wild form there is 
apparently no hint of such a character. 
It ought to be no difficult task to repeat 
the evolution of these forms under test 
conditions and thus get a full record of 
what takes place. Until this is done our 
picture of the process must remain incom- 
plete. How far extreme conditions as to 
soil, heat, moisture and other external 
factors may affect the process of varia- 
tion, especially permanent variations, is 
one of great interest and importance. Our 
wide range of soils and climates gives us 
unusual opportunity to plan such investi- 
gations. To start anew with the wild 
forms of our must important crops, wheat, 
oats, com, beans, potato, etc., is rendered 
difficult owing to our ignorance of the 
wild progenitors of these crops. Why 
these should have disappeared if such is 
the case ia very puzzling. Aaronsohn has 
recently discovered in the mountains of 
Palestine what are probably the wild 
originals of wheat, of barley and of rye. 
As this country was long ago well ex- 
plored botanically, the question at once 
arises— why were not these plants found? 
Aaronsohn offers a humorously simple 
explanation, namely, that no botanist ever 
collects a cnltivated plant and no agron- 
omist ever looks at a wild one. Perhaps 
a similar explanation may account for our 
ignorance of com and other American 
natives in the wild state. A particular 
interest in knowing the wild form of such 
plants is to be able to measure the progress 
that has been made by cultivation. 
Another is to determine how quickly it 
may be possible to breed up to tbe approx- 
imate standards of the long-cnltiTsted 
strains. There is a general belief that 
great improvements can be made in the 
early proeassea of breeding for improve- 
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meot but that these rapidly and progres- 
sively become less and less with each step 
in advance. This is perhaps true as it is 
a general law of nature. Yet the improve- 
ment made in gome supposed eases is 
vastly greater than could possibly have 
been anticipated. Thus the gap from 
Johnson grass to its supposed derivations, 
such as Kafir, Jerusalem com, milo. 
Sumac sorghum and a host of other vari- 
eties is BO great as to stagger one’s belief 
Yet the botanical evidence is good enough 
to warrant critical experimental inveeti- 
gation. 

How much further wheat, com and other 
long-cultivated plants may still be im- 
proved can not be foretold, because we are 
too ignorant of the potentialities which 
have brought them to their present devel- 
opment. In any attempt that may be 
made to redevelop the cultivated forms 
from the wild fonns, two things will have 
to be considered— first, that various forms 
of the wild plant may and probably do 
exist in different regions— and second that 
even beginning with the same wild form its 
descendants in different regions will prob- 
.ably vary in different directions. Only on 
one or both of these hypotheses can we 
explain the fact that with anciently culti- 
vated plants each region has its own pe- 
culiar varieties and types. The problem 
of the origin of the more marked varieties 
of the plants cultivated in and since pre- 
historic times becomes an exceedingly com- 
plex one, probably capable of being dupli- 
cated only in small part. We must not 
underestimate the ability of even very low 
races of agricultural people to improve 
their cultivated plants. Certainly the 
IndiatiB developed com to a very high 
degree and had some pretty clear ideas 
regarding its culture. For example, the 
Yirginia Indians made it a point to plant 


in each hill seed from several different 

It seems to me that we too often err on 
the side of making phenomena appear more 
simple than they really are. Plants are 
vastly more complex organisms than our 
formulated ideas recognize. Many of their 
phenomena completely baffle us. For ex- 
ample, I might mention what has been 
called aggressiveness m a plant— namely, 
ita ability not only to occupy and maintain 
the soil, but to spread and crowd out other 
plants. This is particularly evident in 
plants introduced from one country to 
another. Thus nearly all of our weeds are 
of old world origin. The same is true of 
our permanent meadow and pasture plants, 
where ability to occupy and hold the 
ground against weeds is essential. In this 
respect our American grasses and clovers 
utterly fail before the foreign immigrants. 
Some other striking instances of the great 
aggressiveness of an immigrant may be 
cited. The introduced English violet is 
said to be the worst of weeds in Mauritius | 
American cacti are becoming a pest in 
South Africa; the marvelous vigor and 
spread of the American waterweed (Elo- 
dm) under European conditions is well 
known. Several explanations of these and 
similar phenomena have been advanced. 
The commonest one is that the plant is in- 
troduced but its fungous and insect ene- 
mies are not Therefore, the plant is re- 
leased from all handicaps as it were and 
can exercise to the utmost its inherent 
energy. A second and related explanation 
is that every plant becomes held within 
limits by the competition of other plants 
in its native land, and very often in the 
new environment the native plants do not 
have an equal restraining influence— be- 
cause they have had to contend with a 
different set of competitors. A third idea 
is that any organism with the ability to 
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spread at all becomes more energetic 
through the constant mixing of blood of 
the advancing population. All these ideas 
are interesting, but difficult, if not impos- 
sible of experimental proof. The last sug- 
gestion receives some srupport from the fact 
that many weeds and other organisms 
“peter” out after they have ceased to 
spread. The recent examples of the Rus- 
sian thistle and the prickly lettuce are 
familiar eases. Such phenomena may be 
due wholly or in part to increase in enemies 
—but in many cases like the two cited 
there is no iota of positive evidence. I 
think we ought to give sueh phenomena 
more consideration, as they reveal traits 
in plants that transcend all of our 
stereotyped and inadequate theories. The 
old gardener often treats his plants as if 
he regarded them as sentient beings. Per- 
haps we err in considering them too much 
as machines. 

I have touched thus much on the botany 
of our cultivated plants and their origin 
and behavior under domestication because 
I believe that there lies here a great field 
for botanical and agricultural advance- 
ment. It matters not what we call this 
phase of botany— its successful prosecution 
demands both broad and intensive botan- 
ical training. It requires at least a good ■ 
knowledge of systematic botany, of plant 
physiology and of the theories and prin- 
ciples of plant breeding and plant evolu- 
tion. One must at least know all the bo^ 
any posmble of the plants he is immediately 
concerned in breeding, lest he be lured into 
needless error. Among his many experi- 
ments, Mr. Oliver has made some very in- 
teresting hybrids of Poo arachtUfera, the 
Texas bluegross and Kentucky bloegraas, 
a oircumboreal plant. His culture soil was 
presumably sterilized, yet mixed with his 
hybrids were plants of Canada blnegrass, 
Poo compressa. One enthusiastic Men- 


delist was jubilant over the supposed dis- 
covery of the origin of this grass and at 
once proposed an additional series of ex- 
periments. Now Poo compressa is a Euro- 
pean species— and the securing it by cross- 
ing a Texas species with common bluegrass 
was certainly a startling phenomenon. For- 
tunately or perhaps unfortunately, some of 
the other supposed hybrids in the tot 
turned out to be other grasses, including 
timothy and sweet vernal grass, go that the 
source of the error was evident It points, 
however, clearly to the necessity of the 
scientific breeder knowing the systematic 
botany at least of the group he is working 
with. 

I well recall that when I first began to 
study plants I promptly found about a 
dozen species of red clover— at least they 
were different from each other. It took a 
long time to teach me that in plants there 
were differences and differences, some of 
which should be taken seriously and others 
ignored. In general, I was taught that any 
differences that existed in closely related 
cultivated plants were to be ignored, but 
in wild plants they would usually have to 
be considered. It is really very fortunate 
for the cultivated plants that systematic 
botanists have not taken their differences 
seriously, otherwise we would have chaos 
indeed. It is unfortunate that the con- 
servatism which most systematic botanists 
exhibit toward cultivated plants should 
net be exhibited' as well toward wild plants. 
If more attention had been given to the 
cultivated plants, think what a vast host of 
reputed wild species would have escaped 
the pangs of christening. There used to 
be hope that after a while all the species 
would be described- so that systematic 
botanists could devote themselves to deeper 
studies. But alas, it seems only necessary 
to make finer distinctions to reveal a won- 
drous display of so-called qieciea when 



none was seen before. It, therefore, seems 
inevitable that a now race of systematic 
botanists will have to be developed to de- 
vote themselves to cultivated plants— for it 
needs no seer to predict that many genera- 
tions of botanists will be needed to define 
and describe all the minute forms in nature 
which it is now proposed to call species. 
The fatuity of such work, however, will de- 
feat itself. As a matter of fact, the naming 
of a species is an interpretation of facts 
just as our theories of variation are inter- 
pretations of the same or very similar facts. 
For both purposes we need far more of the 
facts that can only be gathered in rigid 
pedigreed breeding experiments. Botanists 
have too long neglected the most vital fea- 
tures of botany to the theoretical evolu- 
tionist and to the commercial breeders. 
We have developed to a high degree nearly 
every phase of the subject that does not 
touch industry— and have neglected those 
of most practical import. Our hope of 
aiding the art of agriculture is in develop- 
ing its underlying sciences. Too many of 
us have reversed this idea and think to 
help the sciences of agriculture by de- 
voting more attention to its art. But gar- 
deners do things with plants that are the 
despair of the physiologist, and there al- 
ways will be vastly better farmers than the 
scientists. 

The matter of botanical instruction in 
all schools is to a large extent a matter of 
fashion— and the fashion is usually set by 
the larger universities, where no attempt is 
made to give botany an industrial trend. 
There has thus been developed a splendid 
lot of texts on morphology, embryology, 
systematic botany, physiology, etc., but 
none of this material has been presented in 
its agricultural bearing, and oonseqnently 
the field of botany in agriculture baa not 
been clear. At the present time it has 
neither direction nor aggressiveness. What 


we really need to work on is the science of 
the breeder's art and the science of the 
gardener’s art. At present, the art is far 
in advance of the science. In fields where 
the agricultural art was not highly devel- 
oped— notably pathology and bacteriology 
—the botanist has accomplished great 
things. Greater things remain in the bo- 
tanical fields he has thus far so largely 
neglected. If we pursue agriculture or 
any phase of it without devoting onr sci- 
ence to it, we can at most become expert 
farmers. By devoting our science to agri- 
culture and having faith in its potency, no 
man can foretell the outcome, 

I have endeavored to indicate what I 
regard as the most promising lines for 
botanical work to advance agricultural 
progress. The routes that the investiga- 
tors have followed and are following along 
these lines furnish the natural and best 
possible chart upon which to map botanical 
courses in agricultural schools These 
courses should be fashioned as far as pos- 
sible to promote interest in the botanical 
problems of agriculture, rather than those 
with little or no agricultural contact. To 
me it seems as if the great field that is at 
present open to us is that of determining 
as fully as possible the potentialities of 
our principal crop plants so that they may 
be utilized to the utmost. 

In some ways we might compare our 
present knowledge of plant species or their 
subdivisions to the knowdedge of organic 
chemistry fifty years ago. At that time it 
was believed that organic compounds could 
be formed only by vital processes. In a 
similar way there exists among biologists 
the more or less unformulated idea that 
species and subspecies are the result of 
forces beyond our command ; that we can 
study their evolution but can not control 
the processes. It seems to me that the 
results obtained by the cultivator of planta 
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and the domestieator of animala virtually 
contradict thia idea, enough ao at leant 
that there is good basis for De Vries’s bold 
prediction : 

A knowledge ol the lawe of vsriation nuit 
looner or later lead to the poeeibility of indudiig 
mutations at will, and so of originating perfeotly 
new charaoteru in plants and animals. And just 
as the process of selection has enabled us to pro- 
duce new races, greater In value and in beantj, 
so a control of the mutative process will place in 
our hands the power of originating permanently 
improved species of animala and plants. 

C. V. Pipes 

Washutotok, D. 0., 

March S, ISIO 


sciEyrim notes and news 

PobboWDia the advioo of its advisory board, 
The Wistar Institute of Anatomy is about to 
extend its work by the establishment of a de- 
partment of embryology. At a meeting of the 
board of managers of the institute, held Uay 
27, a profesaorshlp of embryology waa eatab- 
liahed, and Profeasor Q. Carl Huber, of the 
University of Hichigan, was called to thia 
chair. Professor Huber will begb his work 
at the Wistar Institute in 1911. 

Du. WiLLiAU CoLBT BuQEUR, of the United 
States Public Health and Marine-Hospital 
Service, has been granted leave of absence 
for one year to accept the position of health 
commissioner of Milwaukee. 

Dr C. F. loBgwz, formerly of the Queen’a 
University, Kingston, Ontario, has entered 
upon the duties of his position as associate 
physicist in the Physical Laboratory of the 
National Electric Lamp Association. Mr. 
A. G. Worthing, of the University of Michi- 
gan, and Mr. M. Luokiesh, of the University 
of Iowa, have also accepted appointments in 
the laboratory. 

Me. Jerome D. Greese, secretary of the 
Harvard College Corporation, has been ap- 
pointed superintendent of the Boekefeller In- 
stitute for Medical Research and its new 
hospital. 

Dr, Aniis Hrdlicka haa been promoted to a 
curatorship of anthropology in the U. 8. Na- 
tional Museum. He has started for South 


America to carry on some work in Peru and 
Bolivia and to attend the Congress of Ameri- 

CoLUUBU UuivEssiTr has conferred its 
doctorate of science on Sir William Hemiy 
White, for many years director of naval con- 
struction of the British navy, and on Dr. W. 
J. Mayo, the eminent surgeon of Rochester, 
Minn. 

On the occasion of the installation of the 
Duke of Devonshire as chancellor of the Uni- 
versity of Leeds, the degree of doctor of 
science was conferred on Lord Rayleigh, Sir 
Clements Markham and Professor William 
Osier. 

Loan Rayleioh has been promoted from a 
corresponding to a foreign member of the 
Berlin Academy of Sciences, 

Da. W. SotouoK, professor of geology at 
Heidelberg, has been elected a foreign mem- 
ber of the Academy of Sciences in Milan. 

The two eminent pharmscognosists, Pro- 
fessor Arthur Meyer, of Marburg, and Pro- 
fessor A. Tschirch, of Bern, were elected 
honorary members of the American Pharma- 
ceutical Association at the recent meeting in 
Richmond, May 3-7, 1910. 

Da. Rollin D. SALiBBuay, professor of geo- 
graphic geology at the University of Chicago, 
haa been elected president, and Dr. Henry 
0. Cowlee, assistant professor of plant ecol- 
ogy, first vice-president, of the Geographic 
Society of Chicago, 

The American Philosophical Society has 
appointed its president, Dr. William W. 
Keen, tp reprint it at the Centennial Jubi- 
lee of the University of Berlin to bo held in 
October next. 

PaorESBOBa Solub and Bowman have been 
appointed univeraity representatives from 
Oxford University to the eleventh Interna- 
tional Geological Oongreas, to be held et 
Stockholm. 

The Barnard Medal waa awarded at the 
commencement eierciaes of Oolunabia Uni- 
Toisity to Professor Emeet Rutherford, 
direetoT of the physical laboratoriea, Univer- 
sity of Manchester. Thia medal, established 
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hy the proTuione of the will of Freaident 
Barnerd, is awarded quinquennially for dis- 
covery in physical or astronomical science, or 
the novel application of science to purposes 
beneficial to the human race, which in the judg- 
ment of the National Academy of Sciences 
shall be esteemed most worthy of such honor. 
The award of 1895 was to Lord Rayleigh and 
Professor William Ramsay; that of 1900, to 
Professor Wilhelm Oonrad von Rbntgen. and 
that of 1906, to Professor Henri Becquerel. 

Tke friends and former pupils of Hr. A. 
E. Shipley, of Christ’s College, Cambridge, 
propose to present him with his portrait, in 
recognition of his “ services to ecological 
teaching and research, and his eminent use- 
fulness to the University and to his college.” 
The portrait will be painted by Mr. William 
Nicholson. 

Professor Heu,er, director of the Patho- 
logic Institute of Kiel, celebrated bis seven- 
tieth birthday on Hay 1. 

Mr. Frrdinano Ellervas, m charge of the 
expedition organised by the Astronomical and 
Astrophysieal Society of America to observe 
Halley's comet in the Hawaiian Islands, re- 
ports that in spite of unfavorable weather 
conditions be has obtained a set of excellent 
photographs of the comet. No trace of the 
comet’s head could be seen while in transit 
over the sun, although it was carefully sought 
under favorable atmospheric conditions. 

Professor R. W. Wood, of the Johns Hop- 
kins University, Baltimore, who will spend 
next year abroad, will give, in London, the 
Thomas Young oration of the Optical Society 
and the Traill Taylor lecture before the 
Royal Photographic Society. 

M. Jbak CharOOT has returned to France 
on the PourguM Pas from his Antarctic ex- 
pedition. 

Dr. Oharles Peabody, of Harvard Univer- 
sity, haa returned from North Carolina, 
where, during the month of May, he explored 
two groups of small mounds in Cumberland 
County, near Fayetteville. 

Dr. E. Grawit*, professor of pathology at 
Berlin, will visit this country in the autumn 


and deliver an address before the New York 
Academy of Medicine on “ Pemioious 
Anemia.” 

On May 31, Mr. C. J. Holmes gave the first 
of two lectures at the Royal Institution on 
"Heredity in Tudor and Stuart Portraits”; 
on June 2, Major Ronald Ross gave the first 
of two lectures on “Malaria,” and on June 4, 
ProfeaeoT J. A. Fleming began a course of 
two lectures on “ Electric Heating and 
Pyrometry,” these being the Tyndall lectures. 

Dr. W. S. Bruce, leader of tlie Scottish 
Antarctic expeditious of 1902-04 and 1911, 
gave a lecture, with lantern illustrations, on 
“Antarctic Exploration” at Oxford Univer- 
sity on May 2T. 

Proff-bsob Victor Bjerknes, of the Univer- 
sity of Christiania, gave a lecture on “ The 
Synoptical Representation of Atmospherio 
Motions,” at University College, London, on 
May 27. 

General Cfros Ballou Comstock, U. S. 
A. (retired), tlie eminent engineer, member 
of the National Academy of Sciences, died on 
May 29, at the age of seventy-nine years. 

Lieutrnant Boyd Alexander, known for 
his important scientific explorations in 
Africa, was killed by natives in, the Soudan, 
on April 2. 

Mb. j. B. N. Hennessey, F.R.S., known 
for his surveys and other scientific work in 
India, died on May 23, at the age of eighty 

M. Bernard Brunheb, the director of the 
observatory of the Puy de Dome, known for 
hie researches in meteorology, has died at the 
age of forty-seven years. 

Dr. Salvatori Lo Bianco, of the Zoological 
Station at Naples, has died at the age of 
fifty years. 

M. Orehant, professor of histology of the 
Museum of Natural History and director of 
the laboratory of the Eoole de Hautes Etudes, 
has died at the ago of seventy-two years. 

Vfn leam from the London Ttmst that a 
numb« of visitors inspected the National 
Ffayaical Laboratory at Teddington on March 
18, by die invitation of Sir Archibald GeiUe, 
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the president of the Royal Sooiety, who is 
chairman of the general board. Those present 
included Lord Crewe, Lord Rayleigh, Sir J. 
Wolfe Barry, Sir Joseph Brunner, Sir William 
White, Sir Philip Watts, Sir Joseph Larmor, 
Sir John Thornycroft and Sir Gerard Hunts. 
The report states that last year the income 
amounted to £i!4,270, as against £21,871 in the 
preirioua year. Of this nearly £2,000 was duo 
to the treasury grant for aeronautical work 
from June to December, and the fees for teats, 
etc., carried out rose from £13,088 to £11240. 
The executive committee expresses the opinion 
that the time has now come when the inter- 
ests of meteorology, terrestrial magnetism, etc., 
will be best served by separating them from 
the research and teat work of the laboratory, 
the application of science to engineering, 
electrotechnics, naval architecture, etc.; and a 
report to this effect, embodying a scheme by 
which the change may be effected, has been 
transmitted to the treasury, by which it has 
been favorably received. The committee has 
also prepared a scheme, involving an estimated 
expenditure of £30,000, for providing the addi- 
tional buildings required for carrying out this 
change satisfactorily, and also for increasing 
the inadequate accommodation for certain de- 
partments, particularly metallurgy and the 
general administration of the laboratory. 

We learn from Nature that a grant of 
£100 from the Worts Fund, of Cambridge 
University, will be made to Mr. E. A. Wilson,, 
of Gonville and Caius College, who has been 
entrusted with the organization of the sci- 
entific department of the British Antarctic 
Expedition, 1010, towards defraying the ex- 
pense of the equipment. The scientific staff 
of the expedition includes Messrs. D. O. 
Lillie, of St. John’s College; E. W. Nelson, of 
Christ’s College; T, G. Taylor, of Emmanuel 
College; E, A. Wilson, of Gonville and Caius 
College, and C. 8. Wright, of Genville and 
Caius College. Grants of £00 to Mr. 0. E. 
Moss, curator of the University Herbarium, 
towards defraying the expense of botanitml 
investigations which he proposes to make on 
the continent of Europe, and of £26 to Mr. 
H. H. Rastall, towards defraying the expense 


of a visit which he proposes to make to South 
Africa for the purpose of carrying on geo- 
logical investigations, will also be made. 

The April number of the Jourtuil of Homo 
Economics is largely devoted to a discussion 
of various phases of the school lunch question 
by nearly a score of writers. There is an art- 
icle on school feeding in Europe by Miss 
Louise Stevens Bryant, who is in charge of 
the School Feeding Inquiry of the Russell 
Sage Foundation; Dr. Ira S. Wile writes on 
the general problem, while other articles fur- 
nish accounts of experiments that have been 
made in Philadelphia, New York and Boston. 
An interesting symposium is published on 
economy of matenals in school lunches, con- 
taining in detail the practical working out of 
the problem in different parts of the country. 
Ignorance in the homes of the poor as a con- 
tributing cause of malnutrition of the chil- 
dren is a subject treated by Miss Gibbs of 
New York and Mies White of Baltimore, to- 
gether with the remedy which has already 
proved effective in New York, that is, the 
work of the visiting dietitian. The American 
Home Economics Association which pub- 
lishes the Journal of Home Economies aims 
“to improve the conditions of living in the 
home, the institutional household and the 
community,” and unites all actively inter- 
ested in home problems. 

UNIVBBaiTT At/l) BDVOATIOKAL XBWB 

At the commencement exercises of Bryn 
Mawr College it was announced that the col- 
lege had obtained money sufficient to pay its 
debts, and in addition $260,000, which en- 
titled it to the appropriation of $260,000 of 
the General Education Board. The sum 
raised by the Alumns Association was 
$304,900 which is to be used for the endow- 
ment of chairs in mathematics, English and 
economics. 

The legislature of Maryland has made an 
appropriation of $25,000 a year for 1911 and 
1912 for the Johns Hopkins University. 

The Jefferson Medical Gollege has pur- 
chased the building formerly occupied by the 
Pennsylvania Gollege of Dental Surgery at 
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iDtb and Clinton streets, Philadelphia, 
will use it for laboratory purposes. 

The late Sir Donald Currie’s daughters, 
Mrs. Mirrilees and Mrs. Percy Moltono, hare 
gWon a sum of £25,000 to the University of 
Cape Town for the construction of a hall as 
a permanent memorial to Sir Donald Currie. 

The alumni of Brown University by a vote 
of 2,008 to 223 favor the removal of the de- 
nominational restriction which requires the 
president and the majority of the trustees to 
be baptists. 

It is reported that from the answers to 
several hundred letters sent by Tale Univer- 
sity to heads of preparatory schools and pub- 
lic high schools, the majority favor science 
and history as substitutes for Greek at the 
entrance examinations of the academic de- 
partment. The changes will, it is said, prob- 
ably Its adopted at the entrance examinations 
in mil. 

Dn. OEonaE Bluheb, profotsor of medicine, 
will succeed Dr. Herbert E. Smitli as dean of 
the Tale Medical School. 

Mr. H. M. Eaton, instructor in geology in 
the University of North Carolina, has been 
appointed to a similar position in the School 
of Mines, University of Pittsburgh. 

scmriFtc BOOKS 

Charles Darwin and the Origin of Bpeem. 

By E. B. PouwoN. London and New York. 

Longmans, Green & Co. 1902. 

Professor E. B, Poulton, Hope professor of 
aoology in Oxford University, has long been 
known as the leading proposer and defender 
of theories of mimicry, warning, directive and 
recognition coloration and the like. Next to 
the names of Bates and Miiller, which are 
names of the pioneer observers and hypothesis 
makers in this field, stands the name of Foul- 
ton. 

The name must now be assooiated with 
another distinction; it is that of the most 
loyal present-day disciple of Darwin. Pool- 
ton is a wbole-faearted accepter and ardent 
defender of everything that eame from the 
mouth and pen of his immortal master. 


There are no mental reservations about Pr 
lessor Poulton’s Darwinism; no interpret 
tions other then the obvious ones; no bute nc 
howovers. 

In his addresses (which I have referred to 
recently in otlier pages of this journal) at 
Baltimore in January, 1909, before the Amer- 
ican Association for the Advancement of 
Science, and at Cambridge in June of the 
same year at the great Darwin Commemo- 
ration Meeting, Professor Poulton was the 
conspicuous exception among the other speak- 
ing biologists in his unreserved acceptance 
and defence of Darwinian selection as the 
all-iniportant factor in species-forming and 
evolution. He now appears as the author of 
a book explicitly given to the exposition and 
defence of this factor and to the answering of 

The book comprises the two addresses al- 
ready mentioned, together with two leaser 
ones given as banquet speeches on the same 
general occasions; another given at the Ox- 
ford Darwin celebration in February, 1909; 
an anniversary address given in December, 
1908, before the Entomological Society of 
America in Baltimore; a group of about 
twenty hitherto unpublished letters written 
by Darwin to Roland Trimon between 1863 
and 1871; and four brief appendices mclud- 
ing notes on Darwin and the hypothesis of 
multiple origins, Darwin and evolution by 
mutation, Darwin’s health and work, and De 
Vries's fluctuations as inconsistently treated 
by certain English believers in them. The 
whole collection is the consistent utterance of 
a perfect Darwinian. 

The new Darwin letters do not add much 
to our knowledge of the master’s personality, 
but they are interesting. They are full of 
glimpses of hard and constant work and con- 
tinuous and interfering ill health. They 
touch especially — and this is their particular 
interest to Professor Poulton — the subject of 
color and pattern (Trimen was a devoted ob- 
eerver in this field). All the references to 
this subject are, however, tinged with the sex- 
ual selection hypothesis which was more im- 
portantly in Darwin’s mind than any hypoth- 
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eais of mimicry or the like. There are aome 
very quotable bite in the lettera. In a letter 
of April, 1868, Darwin vrritea: 

Many thanks for your Photograph, anil I send 
mins, but it is a hideous afTair—merely a modi- 
6ed, hardly an improved. Gorilla. 

Mr. Triraen’a first meeting, or rather first 
seeing, of Darwin, as described by him in a 
letter to Professor Poulton, is an interesting 
reminder of the reality of the heresy of the 
" Origin ” in its first days. 

It was in the Insect Room of the Zoological 
Department of the British Museum that I had 
my first glimpse of the illustrious Darwin. 
Towards the close of 1890, after my return from 
the Cape, I spent much time in the Insect Room 
identifying and comparing the insects collected 
with those in the National Collection. One day 
I was at work in the next compartment to that 
in which Adam White sat, and heard some one 
come in and a cheery, mellow voice say, “ Good 
morning, Mr, White i I'm afraid you won't speak 
to me any morel ” While I was conjecturing who 
the visitor could be, I was electrified by bearing 
White reply, in the most solemn and earnest way, 
“Ah, Sir' if ye bad only stopped with the 'Voyage 
of the Beagle'! " There was a real lament in 
his voice, pathetic to any one who knew how to 
this kindly Scot, In his rigid orthodoxy and lim- 
ited scientifle view, the epoch-making “Origin," 
then just published, was more than a stumbling 
block— it was a grievous and painful lapse into 
error of the most pernicious kind. Mr. Darwin 
came almost directly into the oompsrtment where 
I was working, ind White was most warmly 
thanked by him for pointing out the inseote he 
wished to see. Though I was longing lor While 
to introduce me, I knew perfectly well that he 
would not do so; and alter Mr. Darwin'a de- 
parture White gave me many warnings against 
being lured into acceptance of the dangerous doe- 
trines so seductively set forth by this most emi- 
nent but mistaken naturalist. 

A little while afterwards, on the same day, I 
again saw Darwin in the Bird Galleries, where it 
was, I think, G R Gray who was showing him 
some mounted birds, A clericsl friend with me, 
also s naturalist, curiously enough echoed Whiie’e 
warning by indicsUng Darwin as " the most dan- 
gerous man in England," 

The moat interesting of Professor Foulton’s 
personal contributions to bis volmne are two 


papers treating the special subject of his 
studies, namely, the addresses on “ The Value 
of Color in the Struggle for Life” and 
“Mimicry in the Butterflies of North Amer- 
ica.” One is a suggestive general treatment 
of the use-of-color subject, the other a de- 
tailed special oonsideration of a suggestive 
set of illustrations of one phase of this sub- 
ject As an entomologist acquainted some- 
what with the alleged mimicry case from the 
Pacific Coast which to Professor Poulton 
seems to be, if really proved, “one of the 
most intoresting and instructive examples of 
mimicry in the world,” viz., the resemblanoes 
between lAmmitu califomtea and L. lor- 
guint, I can only say that much more evi- 
dence than at present has been collated is 
necessary before this case can receive general 
acceptance. But this Professor Poulton 
also recognizes fairly, so any present hesitancy 
to see the pertinence of this example of mimi- 
cry can not be misconstrued by its sponsor. 
What is needed in this case is exactly stated 
by Profeesor Poulton, viz., “ extensive investi- 
gations in America.” 

V. L. K. 

Broniroai) Ukivksbity, Cal. 
lUvtrttiions of African Blood-Sucking FUei 
otkor than MosgvUoei and Tiotte Fliot. 
By Ebkbbt EDvrsRD Adstkii, Assistant in 
the Department of Zoology, British Museum 
(Natural History), with colored figures by 
Oback Edwards. London, 1809. Pp. 281, 
13 colored plates. 

Bepeated demonstration of the agency of 
blood-sucking insects in the transmission of 
certain diseases invests with the greatest 
practical importance an accurate knowledge 
of the genera and speciea of these forms. 
Warfare against such diseases is now being 
carried on with great vigor in Africa and the 
volume under consideration has been prepared 
with a view to aiding in this contest. 

In the preface the author mentions the plan 
of a general monograph on the blood-suoking 
ineects which was originated by Sir E. Bay 
Lankester, when director of the natural history 
departments of the British Museum. Four 
volumes ou mosquitoes, by E. V. Theobald, 
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were issued between 1901 and 1907, one, in 
which tsetse flies were treated by E. E. Aus- 
ten, in 1003, and now this volume by the same 
author covers the remainder of the Biptera. 

With the eiception of Egypt the territory 
covered in this work falls within the limits of 
the soogeographic province ordinarily called 
the Ethiopian region. The record is con- 
fessedly incomplete, even far the region indi- 
cated, as the material available was at beet 
scanty, so that data conoerning detailed dis- 

tribution which are given in the last chapter 
of the book are of relatively little value. This 
defect, which is commented upon briefly only 
in the preface, is of a serious character, since 
many of the medical and military men who 
will be called upon to use the book are likely 
to draw unwarranted, though none the less 
unfortunate, inferences from the brevity of 
the records, but even more serious difficulties 
arise from the omission of any reference to 
those species not illustratod here. 

As nstursl in s work dealing with forms 
that have so recently attracted particular at- 
tention, museum material from diflereut 
eountries is sure to be variable in amount and 
the records compiled therefrom of very un- 
equal value. Cape Colony naturally leads in 
number of species recorded and Uganda is a 
close second, but some states have only three 
or four species listed, i. e., are represented by 
very little material in the museum collections 
and yet the test of this chapter conveys no 
hints as to the proper method of interpreting 
its lists. 

Of the Cbironomide the work describes and 
figures one genus including three species; of 
the Simuliidm, one genus with four epeciea; 
of the Psyohodidm, one genus with a single 
species; of the Ttbanidm, seven genera with 
eighty -four species; of the Muaoids twc 
genera with fire species, and of the Hip- 
poboaoidso one genus with three species. 
These represent less than one half of the Afri- 
otn apeeies already known. The illustrations 
ate very sueoeesful and in praotioal woA will 
be of immense value. Synoptic keys as well 
as ipeoifle and generic descriptions are entirely 
emitted and rellanoe placed rightly upon the 


accuracy of the figures which are admirably 
done. The habitus and coloration of the 
species figured ere vividly represented, even 
though few structural features are distin- 
guishable in the plates. 

The author bandies the bionomics of the 
group treated in the broadest possible manner, 
always from the point of view of disease dis- 
semination, and the records of work done by 
otlier investigators are particularly full and 
well digested. In fsct, the text is a mine of 
information concerning the breeding, feeding 
habits, appearance and relation to disease of 
the individual families, genera and species. 
The work is evidently well done and bears the 
earmarks of accuracy. It also stands the test 
as regards completeness of data concerning 
the species treated. 

The book is certainly popular— in the best 
sense of the word — rather than scientific, and 
18 sure to prove very valuable to investigators 
experimenting on suspected species in the 
field. It is also an important reference work 
for those interested in this group either as 
students of Biptera, of medical zoology, or of 
disease transmission through insects. 

Hknry B. Wann 

Aposporie et Sexualite chet lea Mouaaea, II. 

Par Eu et E«. Mabohsl. BiiU. de I’Acad. 

roy. de Belgique (Classe de sciences). No. 

12, pp. 1249-1288. 1909. 

In previous papers on mosses the Uarchals 
have shown that the diflorentiation of aaz in 
certain dimcioua species takes place in the 
formation of spores in the sporangia, a single 
sporangium containing both male and female 
spores; further, that a regeneration obtained 
from the cells of the sporophyte of a dioecious 
species before the formation of spores will 
develop into an hermaphroditio growth and 
produce both arohegonia and ontheridia. 

The present paper deals with the sexual 
obaraoter of the products of apospory or these 
sporopfaytio regenerations. Aa might be ez- 
peeto4, the aposporie outgrowth induced from 
a mutilated young sporangium is found to 
agree with the sporophyte in the number of 
ohromoeomes in its cells, and with fin cbromo- 
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somes may therefore be clasaerl ae a diploid 
growth in distinction to the original gameto- 
phytic or haploid stage with its In number 
of chromosomes. These diploid growths of 
dioscious (heterothallic) species remain en- 
tirely sterile, though producing apparently 
normal antberidia and archegonia. Attempts 
made to produce hybridisation between these 
hermaphroditic diploid growths and male and 
female plants of the normal In generation 
resulted in failure. 

With hermaphroditic (bomothallic) species 
the condition is different and the apoeporic 
outgrowths are fertile. Their gametes with 
2n chromosomes unite and produce sporo- 
phytcs with 4n chromosomes. These tetra- 
ploid sporophytes form spores with again in 
chromosomes, which grow into fertile gameto- 
phytes with double the normal chromosome 
number, thus producing a definitely fixed bi- 
valent race (e. g., Amblysiegitim serpens !>:- 
valevs). The regeneration from the tetra- 
plold sporophyte gives rise to a race with 4n 
chromosomes which as yet has remained ster- 
ile. A sporophyte with 8n chromosomes 
might be produced if this 4n race could be 
induced to fruit. 

No phenomena have been observed, such as 
apogamy or supplementary chromosome reduc- 
tion, which would avoid the doubling of chro- 
mosomes in the races obtained from sporo- 
ph.vtic regenerations. 

A rather careful series of measurements 
were made of the size of the nuclei and cells 
in the different stages obtained, and it waa 
found that the volume of the cells and of the 
nuclei were directly proportional to the num- 
ber of chromosomes in the In, 2n and 4n 
gametophytes as well as in the 2n and 4n 
sporophytes. Further, it was seen that this 
increase in size of the cells with an increaae 
in the number of chromosomes resulted in the 
enlergament of certain organs such as the 
antheridia and archegonia. 

The Marchals believe that apospory is likely 
to occur in nature from wounding of the 
sporophyte and that bivalent races have thus 
been formed. 

There is promised a continuation of these 
investigations on the mosses which have 


proved already of such great interest to the 
students of sox. 

A. F. BtASESLKE 

COHSECTICUT AOHICULTOUAI COUXOE, 

Stoiuis, Conn. 

A List of Oeographical Atlases in the Library 
of Congress, with bibliographical notes. 
Compiled under the direction of Philip Lee 
Phillips, FJLG.S., Chief Division of Maps 
and Charts. In two volumes, cloth; Vol. 
I., Atlases, pp. xiv-|- 1,208, Vol, IT.. Author 
List, Index, pp. 1,20&-T,859. Washington, 
Government Printing Office. 190#. »2.3B. 
In the publication of these volumes a very 
commendable service has been done for geog- 
raphy and for students in all lines making 
use of maps. For it is strictly true as the 
editor Bays in his preface, “ atlases have not 
received the consideration in bibliography due 
to their importance in literature and as con- 
tributions to knowledge.” There are few 
works on the subject and these are fragmen- 
tary. 

The present contribution is merely a list 
of the geographical atlases in the Library of 
Congress, a total of over thirty-four hundred 
titles in addition to seventy lettered titles. 
The editor modestly disclaims it as a bibliog- 
raphy. 

The arrangement is good. It starts with 
genera] atlases of special subjects, the subject 
headings in alphabetical order. Then follow 
the general atlaaes in chronological order, and 
then follow Ameriea. Europe, Asia, Africa 
and Oceanica in similar order. This classifi- 
cation includes under each general heading 
the atlasds of ifities, of voyages of circum- 
navigation, historical works, scientific ex- 
plorations, and the atlas material accompany- 
ing the reports on boundary disputes between 

Bibliographical notes and tables of con- 
tents have been given in case of the rare and 
more important volumes. This brings out 
numerous inserted maps, so frequently hidden 
away in such material. 

Ill the second volume the geuersl index is 
preceded by an author index of abridged 
titles, in which the author’s full name is 
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given, and datee of birth and death, when 
known. The importance of the latter ie evi- 
dent, aa a clue to the dates of publication, for 
it has been the custom among most map pub- 
lishers to omit the date. For obviously, since 
people as a rule are not very particular about 
maps, and know very little about them, it has 
always been a temptation to the publisher to 
make an old plate do in a new publication. 

As no other library “ has published a com- 
plete description of its atlas material it is im- 
possible to state authoritatively how the col- 
lection in the Library of Congress compares 
in size and importance with others.” But 
these two volumes certainly attest to long 
and assiduous collecting. To start at the be- 
ginning, of the forty known editions of 
Ptolem.y, all but three are in this collection. 
In cartographic material relating to America 
the collection is especially rich and complete. 

To all students in geography and history, 
these volumes will come as a welcome instru- 
ment of research. It will ho of the highest 
value to be able to turn to the index for a 
place name, and to find there listed every 
atlas in the collection pertaining to tlie re- 
gion, and in the more important publications 
to find even the description of every map in 
the atlas of the region. It will save endless 
search and will settle in a minute at your own 
desk, whether or not you have all the available 
material bearing on your particular quest. 

Yet a hasty scanning of the collection 
seems to show a shortage of the most recent 
published material. And it raises the ques- 
tion, whether or not the appropriations for 
this division are generous enough to permit 
the acquisition of such fine atlas material as 
is available from the working presses of the 
day in the various lands. These two volumes 
at once will turn the attention ‘of all the 
country to this collection, and it will be 
looked to whenever a map or atl« is desired. 
It is likely to raise uncomfortable questions 
when some of the best modern material from 
various lands is not found listed. 

J. Paoi Good! 

UnvEsstiT or Chicago, 

Hay £3, 1910 


SCIBNTmO JOCBSALB AyO ARTICLES 

Th* April number (volume 11, number 2) 
of the Tramactions of the American Maihe- 
maltcal Society contains the following papers: 

Edward Kasiier: “The theorem of Thomson 
and Tuit and natural families of trejectoriee.” 

F. W. Owens: “The introduction of ideal 
elements and a new definition of projective n 

Arthur Ranum: “The groups of congruent 
quadratic integers with respect to a composite 
ideal modulus.” 

G. D. Birkhofl ; “ A simplified treatment of 
the regular singular point.” 

L. it. Hoskins: “The strain of a gravita- 
ting. compressible elastic spbere” 

The May number (volume 16, number S) 
of the Bulletin of the American Mathematical 
Society contains: Report of the February 
meeting of the Society, by F. N. Cole; Re- 
port of the February meeting of the San 
Francisco Section, by C. A. Noble; “An ap- 
plication of the notions of general analysis 
to a problem of the calculus of variations,” 
by Oskar Bolza; “ The infinitesimal contact 
transformations of mechanics,” by Edward 
Kasner; “On an integral equation with an 
adjoined condition.” by Anna J. Pell; “The 
unification of vectorial notations” (review 
of Burali-Forti and Marcolongo’s Calcolo vet- 
toriale and Omografle vettoriali), by E. B, 
Wilson; Shorter notice of Meyer’s Allge- 
meine Forroen- iind Invariantentheorie, vol- 
ume 1, Binare Formen, by Virgil Snyder; 
“Notes”; “New Publications.” 

The June number of the Bulletin con- 
tains: Report of the April meeting of the so- 
ciety. by F. N. Cole; Report of the April 
meeting of the Chicago Section, by H. E. 
Slaught; “Groups generated by two opera- 
tors each of which is transformed into a 
power of itself by the square of the other," 
by G. A. Miller; “ The solution of an integral 
equation oocurring in the theory of radia- 
tion,” by W. H. Jackson; Review of Grass- 
monn’s Projeotive Oeometrie der Ebene, by 
L. W. Dowling; Review of Sehleainger’s 
Lineara Differentialgleiohungen, by E. 3 . 
Wilezynski; “Shorter notices”: Bonola’i 
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Geometria noneuclidea and Liebmann’a Ger- 
man translation, by Arthur Banum; Nichol’s 
Analytic geometry, revised edition, and Went- 
worth and Smith’s Complete arithmetic, by 
Q. H, Scott; Wangerm’s Tbeorie dos Poten- 
tials und der Kugelfunktionen, by J. B. 
Shaw; Timerding’s Geometric der Kriifte, by 
W. E. Longley; “Notes”; “New Publica- 
tions.” 


BOTAliWAh NOTM 
POBESTS AB OATHEEEBS OP KrTHOOEK 
At a meeting of the Society of American 
Poresters, on March 31, 1910, a paper was 
read by Mr. Treadwell Cloreland, Jr., on 
“Poreats as Gatherers of Nitrogen.” This 
paper summarised results recently obtained 
by Jamieson, of Scotland, and by Zemplen 
and Roth, of the Boyal Hungarian Experi- 
ment Station at Selmecbanye, which tend to 
show that forests are able to appropriate free 
atmospheric nitrogen by means of their 
triohomee. Jamieson inreatigated several 
forest trees (as well as a number of smaller 
plants), among which wore Acer campeetre, 
Tilia europaea, Ulmui campeetrie, Sotim 
Aucuparia, Fagvt eilvatica and Picea con- 
color. Zemplen and Roth included a large 
number of additional species. In all cases 
chemical tests show the presence of nitrogen 
in the trichomes, and the investigators be- 
lieve that they have excluded all other sources 
for this nitrogen than the atmosphere. Pro- 
fessor Henry, of the Forest School at Nancy, 
Prance, was the first to point out that forest 
eoils are enriched in nitrogen by the decay of 
fallen leaves. 

Zemplen and Both are cautious in their 
conclusions, and urge that further investiga- 
tions be made in this field. 

A sniDT or PEAT-Boa ruiase 
In the last Eeport of the Iowa Geological 
Survey Professor L. H. Pammel discuseeS the 
peat flora found in the swamps and msrehee 
of Iowa. For the bog formations he followa 
C. A. Davis’s monograph. These bogs are not 
of the /Sphagnum type usually associated 


with the term, but are listed by the author as 
follows: Quaking aspen bog, willow bog, 
gross and sedge marshes, rush marshes, moss 
bogs. The bog floras of Iowa, Wisconsin, 
southern Michigan and the Dismal Swamp 
Virginia are compared from a list of three 
hundred or more plants, showing strikingly 
the diiferences in their constitution. 

The following observations may be noted. 
Sphagnum, Larix laricina, Thupo occiden- 
talu and Picea mariana ate not found in the 
.state. Heaths are absent from the swamp 
flora. Of the fifteen plants listed by Tran- 
scau as characteristic of the bogs of northern 
America only five are found in the bogs of 
Iowa. Certain plants common to the peat 
bogs of regions farther north are not in the 
bogs of Iowa but are found in the colder and 
less fertile locations. Carox filiformu is the 
beet peat former in the state. 

The author discusses the important contri- 
butions to the subject, and gives a bibliog- 
raphy. 

THE PRINCIPLE OF HOUOEOSIS 

About a year ago Professor B. Q. Leavitt 
published (Bot. Oai., January, 1909) a paper 
entitled “A Vegetative Mutant and the 
Principle of Homoeosis in Plants," which 
has not received the attention it deservei at 
the bands of botanists, no doubt partly due 
to the fact that it was not fully understood, 
and also that botanists, as a rule, are not 
greatly interested in underlying principles. 
They are so busy with the collection of solid 
facts of one kind and another that suah 
“vague and insubstantial” things as prin- 
ciples have little attraction for them. This 
may account for the assertion made by a well- 
known professor of philosophy in a gathering 
of botanists a few years ago, namely, that 
“ while botany has had many eminent men, it 
has been singularly unproductive in giving 
to the world any conspicuous general prin- 
ciples.” Be this as it may, the fact remains 
that scant attention has been given to the 
paper here referred to, and to the principle 
which it sets forth. 

Beginning with some familiar cases of leaf 
abscission, and of the decompounding of 
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other leevee, the author takea up the diacua- 
aion of these and numerous related phenom- 
ena. He Bees in them a traua-location of 
characters, that is, the transfer of characters 
from one structure to other structures, rrhich 
latter ma^ be further along in the ontogenetic 
line, or not so far along, or may belong to 

the altematire generation, or may bo morpho- 

logically non-equivalent to the structures 
from which the transferred characters are 
borrowed. This transposition of characters 
ho terms homoeoais, and in a paper of nearly 
forty pages illustrates and eipanda the prin- 
ciple with much force, and with convincing 
logic. Having established to his own satis- 
faction, at least, the doctrine of homoeoais, 
he is prepared to deduce certain condusions 
as follows: “The study of homoeosis must 
somewhat increase the caution with which we 
use deviations from the normal as aids to 
morphological interpretation,” a statement 
to which we fancy there will be little objec- 
tion by any one, and which, it is to be hoped, 
will be taken to heart by morphologists and 
descriptive botanists the world over. It bs- 
oomes evident that “relationship” may have 
a very different meaning when once we are 
aware of the facts of homoeosis, such as 
these which Professor Leavitt has so force- 
fully brought out in this paper. This service 
alone to morphology should justify the doc- 
trine of homoeosis. His second conclusion 
that homoeosis has played some part in the 
evolution of plants will meet with little oppo- 
sition. Lastly the author holds that the idea 
of homoeosis unites for descriptive purposes 
a great number of facts of ontogenesis which 
possess a considerable prospective value in 
eonneotion with the effort to reach a correct 
mechanical interpretation of development. 

Chableb E. Bessit 
Tee UnivnaiTr or tiisBiUUA 


PALBoasoasAPaj or msTB amebwa' 

Few articles of greater general interest have 
appeared in the Bulletin of the Oeologioal 8o- 
oieif in recent years than this. The paper 
‘Ohatlat Sehnchert, Bua. Geol. Soo. Am., Vol. 
XX., pp. 427^, FIs. 46-101, 1910. 


may be divided into two parts— (o) an intro- 
ductory portion dealing with methods, criteria 
and principles of paleogeopaphy, and (h) the 
sequence of events in North America. 

The author emphasizes the paleontologic 
method as of first importance. The distribu- 
tion of seas is to be inferred from the distri- 
bution of faunas. The faunas are kept apart 
by barriers, of which the most important are 
land barriers. The local effect of currents in 
which there are differences of salinity or 
temperature is recognized, but the author 
thinks this can not be appealed to as an ex- 
planation of most faunal differences of the 
past The physiographic testimony furnished 
by the sediments themselves is recognized as 
having a modicum of value, which in some 
kinds of deposits rises to first importance ; but 
in general the usefulness of suob data is not 
regarded as large. The important diastropbio 
events of geologic history are used to divide 
the course of time into eras and periods, and 
it is also pointed out that minor oscillations 
are often responsible for individual forma- 

Following the views of Suess, Willis and 
others, Schuchert regards the continent as a 
mosaic of positive and negative elements; 
that is to say, regions which have shown a 
tendency to stand out of water as against 
regions which have been subject to repeated 
submergences. The location and general out- 
line of these elements as conceived by the au- 
thor are represented on two maps. 

The commendable caution of Suess is fol- 
lowed in speaking of geogiapbic changes not 
as uplifts and subsidences, but as “ positive 
and negative displacements of the strand 
lino.” or as emergences and transgressions. 
The emergences are ascribed to periodic sub- 
sidence of the ocean bottom, causing the epi- 
continental seas to be drawn off into the ocean 
basins. The transgressions, or advances, of 
the sea, are Uiought to be due to one or more 
of several causes: (a) the attraction of the 
sea by bold shore mountains, (!>) the down 
warping of the continent into goosynclinee, 
thus forming long trou{di-like seas, (c) tb6 
displacement of the sea level by the filling op 
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of the eea bottom as a neceesaiy complement 
of erosion, and (d) the settling back of the 
continents in relaxation after perioda of fold- 

Following this discussion of principles the 
author gives a list of the chief strand line 
displacements with interesting although 
avowedly crude estimates as to the percentage 
of the continental plateau submerged at each 
stage. A graphic presentation of the same 
conclusions is given in the form of curves on 
plate 101 at the end of the paper. Barrell 
contributes a theoretical iniiuiry as to the ef- 
fect which radial shortening would have on 
the rate of the earth’s rotation, and on the 
degree to which a given increase in that rate 
would cause a heaping of the oceanic waters 
in the eauatorial regions during times of 
orogenic activity. He finds reason to think 
that there would be a bulging of nearly 100 
feet for each mile of radial shortening, which 
would tend to draw down the waters in the 
polar and temperate regions, to keep it sta- 
tionary in latitude 35“ and to cause a rise 
of the sea level in the tropics. 

The second and much larger part of the 
paper contains a systematic account of the dis- 
tribution and migrations of faunas, the geo- 
graphic changes, and in some measure the na- 
ture of the climate and topography during the 
periods from the Cambrian to the Tertiary. 
This is illustrated by fifty maps showing the 
author’s interpretation of the geography at 
each of many stages. To give a summary of 
this part would not be possible in a review, as 
it would almost necessitate a rehearsing of 
the original paper, which is itself much con- 
densed. The most important general fact to 
be noted is the radical rearrangement of the 
geologic time table, which is given, in com- 
parison with the current classification, as fol- 

From this brief description it is plain that 
Mr. Schuchert’s paper is one of first impor- 
tance to the student of historical geology. It 
will be most highly valued as an up-to-date 
synopsis of the sequence of strata with their 
contained faunas from the base of the Paleo- 
aoic to the Tertisry period, and it will serve 


BS 8 hand-book of information for many a 
stratigrapher whose opportunities and experi- 
ence have necessarily been less extensive than 
the author’s. 



Any one who has attempted the constmo- 
tion of paleogoographic maps knows the un- 
certainties with which the work is beset 
and the impossibility sometimes of knowing 
just vrhere a particular shore line should be 
drawn. Under theee circumstances it requires 
courage to put one’s many doubtful views in 
the unchangeable record form of a map, and 
Mr. Schuohert is to be commended for what 
he has done in this way and for hia interest- 
ing table of strand line displacementa men- 
tioned above. The imperfection of these is 
distinctly reoo^ised in the author’s introduc- 
tory remarks and the aid of other studenta of 
the subject is solicited by him in making tiie 
maps agree with the progress of future dis- 
coveries. Doubtless many readers of the 
paper will, like the reviewer, be disposed to 
take issue with Mr. Schuehert on many mat- 
ters of detail, but these are hardly within the 
province of a review. 

The radical changes in the geologic time 
eeale will probably arouse more differenoss of 
opinion than any other ein^ featuie of the 
article. It may be asked first whether ea<d) of 



Jtrm 10, IS 10] 


SCIENCE 


911 


these changes is justified, and in the second 
place, whether they are likely to be accepted. 
Like other innovations, these will have to be 
tried out by tlie teat of time and usage. It 
may be suggested in this connection that, if 
the Cambrian and Ordovician arc to be 
bracketed as an ora, the Pennsylvanian and 
Permian should also be set off by themselves 
for reasona which are well brought out by Mr. 
Schuchert’s own discussion of those periods. 
To the reviewer it appears even more just that 
the Mesozoic ora should be divided into two, 
the line of separation being marked by the 
intense and widespread Bierran disturbance. 
To be consistent in having periods based on 
diastrophic movements, the author should also 
combine the late Devonian with the Uisaia- 
sippiaii as one period,— a procedure which is 
sanctioned in effect on page 493, where it is 
said ”... the diastrophism at the conclusion 
of the Dovonic does not appear to have been 
marked in character. ... In this instance the 
life record is thought to have greater value 
than the physical one in separating the 
Devoiiic from tlie Mississlppic, but should tlio 
principle of diastcophiam be tbe sole guide, 
then these two periods seemingly must be 
combined into one.” 

A Btudy~ of the paper brings out the fact 
that tbe author has worked largely from the 
point of view of the paleontologist, excluding 
in large measure the data of other sides of 
geology. Indeed, this may be inferred 
directly from tlie author’s own paragraphs on 
methods. On page 626 it is remarked that 
“these maps ... are still inadequate, as far 
aa presenting a final . , . geographic distribu- 
tion of the various faunas is ooneerned.” In 
other words the maps are really faunal maps 
rather than strictly geographic. That ia to 
say, they show the distribution of fossils 
rather than of land and sea. Perhaps the 
author will contend that these are one and 
the same, but it is quite certain that others 
will dissent from this view and with much to 
be said on their side. In the reviewer’s judg- 
ment, valuable information can be drawn 
from certain sonreef of which Mr. Sebnebert 
appears to have availed himself only in smell 


measure, namely, the character and changea 
in tbe structure and composition of the sedi- 
ments and the relations of conformity and 
unconformity between them. For example, 
the author excludes the interior sea from the 
Iltah-Montana region at various times in tbe 

Paleozoic era, because the necessary faunas 

have not been found; in tho face, however, of 

the fact that in many places an unbroken 
sequence of marine deposits has been found 
ranging from middle Cambrian to Mississip- 
pian. Many stratigrapheis will not agree that 

the failure to find a fauna in a given section 

proves the existence of a “ break ” or “ strati- 
graphic hiatus,” much less a “ disconf ormity.” 
If the section ia completely exposed and if 
ffcsre M no piytical evidence of an unconform- 
ity it would seem that the burden of proof 
rests upon any one who doubts that sedimen- 
tation was continuous during the periods in 
question, whether or not the faunas are pres- 
ent. 

A reading of tbe paper gives the impression 
that the author recognizes only two important 
factors which cause differences in faunas, i. s., 
time and geographic isolation ; in other words, 
that the Cambrian and Ordovician faunas of 
Hew York are unlike because one is much 
later than the other, while the Cambrian 
faunas of New York and Utah are disaimilar 
because they lived in marine provincea be- 
tween which migration was impossible. It is 
occasionally admitted in the paper, however, 
and is generally recognized by biologists, that 
a third factor is operative — the environ- 
mental or edaphic factor. That the anthor ia 
aware of this ia indicated by the statement on 
page 689: “The wide difference between the 
Oietocic of Mexico and that of the United 
States may be due in part to the decided 
ITmestone facies of the former region. . . ." 
But in most other instances where this faotoi 
might well come into play it seems to have 
been left out of consideration. Thus on page 
550 it ia remarked that the “ wonderful 
Burlington crinoid fauna” ia unknown “in 
the western sea.” Since crinoids pnrfer cer- 
tain environmental conditiona and have by no 
means a uniform distribution on tite modem 
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BGO bottom, may not the edapbic factor help 
to explain the observed distribution, particu- 
larly since the dark Mississippian Umeetones 
of Utah and Kontana are notably unlike the 
contemporaneous rocks of Iowa! 

The lack of evidence on debatable points 
throughout the paper is a constant source of 
disappointment to the reader. Thus on page 
46i it would be interesting to know what 
leads the author to suggest central Oalifomia 
as the site of an inlet from the Pacific Ocean 
rather than some other part of the coast 
The Paleozoic rocks are so highly meta- 
morphosed or so deeply buried from Mexico 
to Alaska that only here and there (as in 
northern California and Oregon) are they 
clearly recognizable, and to the average geol- 
ogist there seems to be no ground for choos- 
ing any particular spot for the purpose indi- 
cated. This deficiency is probably one which 
the author could not easily prevent It is to 
be remembered that the subject is over-large 
to cover adequately in so brief a space. It 
may be hoped that Mr. Schuchert will soon 
find time to prepare a volume or volumes 
under the same heading, in which he will give 
the desired facts which support his views. 

Two things will tend to detract from the 
confidence with which this important and 
otherwise impressive paper will be received 
by geologists in general. One is the non- 
chalant way in which questions of a complex 
nature sre dismissed as if they were matters 
of established belief. For example, on page 
490 one finds the implication that the origin 
of dolomite is a matter of common knowledge 
whereas it is still an unsolved riddle to keen 
students of the subject. Again on page 447 
is the statement, “ Oolites are formed in the 
littoral region of seas between tides. . . .” 
This may explain some oolites, but several 
other explanations have been offered and it 
can not be truthfully said that the subject of 
the origin of oolites is yet understood. 

The second and more serious defect is the 
assertive and dogmatic form in which many 
a debatable matter is presented. Examples of 
this are abundant throughout the paper, but 
the following will illustrate: (page 458) “Its 


syncline (Rocky Mountain sea) was due to 
thrusting of the Pacific mass, . . .” There is 
still much difference of opinion among the 
beet students of the subject as to just what 
causes the warping of land surfaces. (Page 
459) “Throughout the Paleozoic the north- 
ern Atlantic waters were separated from 
the southern Atlantic by the great conti- 
nent Gondwana, uniting Africa and South 
America across the medial region of the 
present Atlantic. It is, therefore, not cor- 
rect to speak of the northern Atlantic until 
the present form of this ocean has been 
attained. . . .” The existence of the Afro- 
American land bridge, although indicated 
by a considerable mass of evidence, is 
denied by many whose opinions are worth 
considering. (Page 495) “ There was no 
Cordilleran sea of this time ” (late Misaiasip- 
pian). In this case the unequivocal assertion 
of the author can be as positively refuted since 
a rich Kuskaskia fauna was discovered last 
year in the Wasatch Mountains of Utah. 

In conclusion, and after offering those criti- 
cisms, the reviewer desires to repeat that the 
paper is a storehouse of information and a 
large contribution to tlie subject— the fruit of 
many years of careful study by a man well 
qualified as a paleontologist and blessed with 
unusual opportunities in the way of facilities 
and associations. Even so soon after its ap- 
pearance it is plain that the paper is stimu- 
• lating interest in the relatively new and still 
plastic science of paleogeography, in which 
much must be accomplished before firm foun- 
dations can be reaobed. 

, Eliot Blacxweldeb 
U mvraisiTY or Wisconbix, 

April 26, 1010 

BPECIAh ARTWLKB 

WEBBKb’s “ BROWN FUNQD8 ” OP THS OITBUB 
WHITEFLY (iXlEBITA WEBBKRI N. 8P.) 

H. J, Webber discovered this fungus in 
1899 growing parasitically upon the citrus 
whitefly at Manatee, Fla. He described in de- 
tail the sterile form of the fungus.* This 
■u. 8. Dept, ol Agr., Div. of Vag. Phys. and 
Path., Bill. 13, 27-30, 1897. 
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fungus srtien it first develops on the under 
side of an orange leaf in larvs of the white- 
fly, forms a chocolate-brown (Saocardo’s color 
chart, No. 10) stroma, which somewhat re- 
sembles the citrus red scale, Chryiomphahu 
aonidum. From the margins of this stroma 
there eitend colorless thick-walled hypbao. 
This stage of the fungus is sterile, and in this 
condition it was described by Webber under 
the name of “Brown fungus.” 

In the later development of the fungus 
(usually in the summer or fall) it sends out 
long, straight, colorless hyphm, which grow, 
not only over the under surface of the leaf, 
but around the edges and upon the upper sur- 
face On the upper surface of the leaves, 
upon short lateral branches of these hyphse, 
are borne aggregations of cells, which seem 
to bo characteristic sporodochia of the genus- 
form jEperiio. These sporodochia are 60 to 
90 microns in diameter, and are more or leas 
spherical clusters of inflated oval cells, 12 to 
18 microns in diameter. From near the place 
of attachment of the sporodochium there 
radiate 8 to 6 hypha-like appendages, 150 to 
200 microns long by 6 to 8 microns wide, one 
to three septate. This entire aggregation of 
spherical cells and appendages remains in 
unison, and functions as a spore. When 
abundant, those sporodochia present to the 
eye the appearance of a reddish-brown dust 
over the upper surface of the leaves. If the 
lower side of a leaf bearing brown fungous 
stromata happens to be turned upward for 
some time, the sporodochia will develop abun- 
dantly there. These sporodochia were first 
noticed in the fall of 1905, accompanying the 
“brown fungus”; but only recently has the 
connection between the two been proved. 
Their supposed connection was touched upon 
in 1908.’ 

These sporodochia are curious and inter- 
esting. When once detached from the leaf, 
they blow about on smooth surfaces at the 
least motion of the air, but on alighting upon 
another leaf or fairly rough paper, they tend 
to hold fast to it. 

•“ Pusgl Parasitic upon ilegroiai ritfi,” Univ. 
of Fla., Special Btudies, Ko. 1, p. 86. 


When germinated in hanging-drop cultures 
these sporodochia produce hyphss identical 
with those of Webber’s “brown fungus.” 
When the sporodochia are placed upon the 
larvffi of AUyrodei cilri, typical stromata of 
the “ brown fungus ” arise. During the sum- 
mer and fall of 1909, sporodochia were care- 
fully picked off under a compound microscope. 
A camel’s hair brush, moistened with water 

live whitefly larvB. Nine days after, the first 
and second stage larvss began to show the ef- 
fects of fungous infection. In sixteen days, 
initial stages of the stromata were evident 
bursting through the edges of the larvai. At 
a later date, the typical brown stromata were 
formed, and in three months ^penta sporo- 
dochia were produced by the surface hyphss on 
the upper sides of the leaves. 

The economic importance of this fungus 
mokes it desirable that it should have a sci- 
entific name. The form of the sporodochium 
most nearly resembles that of the provisional 
genus JSgerita. The fungus was referred to 
Dr. Boland Tbazter, of Harvard University, 
who kindly examined it, and confirmed the 
view that it might well be placed under the 
name of ^gerita until the perfect stage was 
fonnd. It is therefore proposed to designate 
Webber’s ' brown fungus ” as Xgeriia web- 
leri n. sp. The form and appearance of the 
hyplue suggest relationships to the Hypoch- 
nacoB) of the basidiomycetous fungi. 



Ik a recent paper' the writer was led, from 
a oonsideration of various anatomical char- 
acteia, to the recognition of the Bdentata as 
a tupererder at mammals comprising four 
distinct orders, as follows : 

SUPEROKDER EDENTATA (Vicq d’Asyr). 

Order 1. Tjekiodonts Cope. 

Order 8. XEKsarnsa Gill. 

'“A Suggested Clssiiacatlon of Edentates,” 
Stats Dnlvsrslty of Oklahoma, Betsarch Bultstln, 
Sft. 8, 1809. 




HiBiuRUM,” 1820), applied to the 
Aa Squamata Hvixley (1812), 
haa been frequently uaed to desig- 
nate the Manida, ia itself antedated by 
Squamata Oppel (1811), applied to an order 
or superorder (Osborn) of Eeptilia, it seems 
necesaary to adopt aome other name for this 
group. I therefore propose that the order to 
which the Manida belong, be called the Lepi- 
DOTA [Qr. ItfTiiioTrfr, scaly]. 

Hahing this change and listing the fami- 
liee, our classification of the Edentates is as 
follows ; 

SUPERORDER EDENTATA Vicq d'Aryr 
Order 1. T.bniodonta Cope. 

Family Ponoryotnto Wortman. 

Family Stylmodonttda Marsh. 

Order 2. Xeeabthsa Gill. 

Suborder Pilosa Flower. 

Family BradyfcMas Bonaparte. 

Family JfcjoioayoAaia Zittel. 

Family Uegathentda Owen. 

Family Uymtoofhastia Bonaparte. 

Family Onphadonlidai Amegbmo. 

Suborder Loricata Flower. 


A. H Patterson, of the University of North Caro- 
lina; “Tile Comet, What la It?" by Professor 
John F. Lanneau, of Wake Forest College. 

On Saturday morning, April .10, the academy 
reconvened for the annual business meeting. The 
reports of the secretary-treasurer and of various 

were received into the academy. These, together 
with the 43 former niembers, give a total mem- 
bership of S». The report of the treasurer showed 
the finances of the academy to be in a very flour- 
ishing condition. A largo and representative com- 
mittee wras appointed to collect data and report 
to the next meeting of the academy a course of 
study in the sciences for the high schools of the 
state. It IB the purposo of the academy to trans- 
mit this with Us recommendation to the state 
superintendent of public instruction and to the 
North Carolina Teaclicrs’ Assembly. 

The following officers were chosen for the en- 
suing year; 

Prcaident—W. H. Pegram, Trinity College, Dur- 
ham, N. C. 
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-i(o + ip){l-4»- (!-»)»}, 
&nd this IS the eaqie as 


a positive ion, such as assumed bp High! (or the 
lormation of hlo so-called “ magnetic raps." Bighi 
calls hie atomic spstcm an electron-positive ion, 
and Thomson, who independentlp of Kighi had 
occasion to consider the possibilitp of similar 


;ratcd bp the following Uble of 


o' 

s' 

X(«+t| 


¥ 

1 


«9/T0=: 1.4144867143, 
- 1/2 . 1/70 . 1/88 = - 0.0000721601, 
Sum =tf4 = 1.4144136642, 
Error = - 18. 


n creates an atomic magnetic field whose aais 
Bsee through the center of rotation of the elec- 
m and perpendicular to the plane of rotation 
t speaker suggested calling such spstems " mag- 
Lons.” These magnetons, carrping a tree mag- 
tic charge, if given a translational movement 


11 possess all the prop- 


tbe translational movement giving the tension 
along the lines of force and the centripetal accel- 
eration of tin revolving electron supplping the 


Some results obtained bp the speaker in oon- 
Dcction with his careful weighings, in a whollp 
I, of magnetised and un- 


ces, led h 


ffailep’t and other Comoiti Professor Asaph 
Hu t, of the U. B. Naval Observatorp. 

The speaker gave some interesting points about 
Hollep’s comet, including the date of its reappear- 
ance, its phpsical appearance, its relative bright- 


exerted on 
ip the outside medium due to a poseible 
or pulsation of some kind from the 
h'urtber experiments are to he made, 
hypothesis as above set forth is eorreot 
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EXPEBIMEHTB W CEOCRAPBICAL 
DESCRIPTION' 

THE PBS8BNT CONDITION OP ODE ASSOOU- 
TION 

The exploration of unknown lands and 
aeaa has, to my regret, seldom been the 
subject of essays presented before our as- 
sociation. It would appear that most of 
those who are active or bold enough to 
make their way far from the beaten track 
do not care for the more thorough study of 
geography to which we are pledged; or 
perhaps that we, with our interest m the 
more scientific and analytical aspects of 
geography, have not been sufficiently cor- 
dial to those explorers who go far from 
home and bring back narratives in which 
personal adventure almost necessarily has 
a large place. Nevertheless, we have not 
been altogether wanting in this respect. 
We have heard in earlier meetings some- 
thing of the desert basins of inner Asia, 
of the lofty plateaus of the Andes, and of 
the great territory of Alaska; and I trust 
that we sliall again from time to time have 
reports on distant parts of the world, par- 
ticularly when they can he presented with 
such technical geographical skill as char- 
acterized the papers just referred to. 
Some such papers are listed in our pro- 
gram for this meeting, hut if I thus call 
especial attention to the recent studious 
travels of Messrs. Woodworth, Huntington 
and Martin, it would be unfitting not to 
add at least a few words on the extraordi- 
nary geographical achievements of the 

' PraBldeBtlsI addreaB at the meetlsg o{ the 
ABBodBti'oa of Aiueriean Geographers, held ia 
Cambttdge, Man., December 30, 1900, modified 
and extended in oertain parte. 
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year now olosing; a year that has hrought 
ns the news of the most remarkable ad- 
vances in polar exploration ever made. 
Although our own work is mostly per- 
formed in well-known lands, we must rec- 
ognize and admire the brave strength of 
purpose, the persistence in the face of ex- 
hausting har^hips, which enabled Peary 
to reach one pole and Shackleton so very 
nearly to reach the other. 

The work of our members has naturally 
been limited for the most part to our own 
country. It was at first feared that it 
might also be limited too closely to the 
physiography of the lands, because so 
many of us had been more concerned with 
that division of geography then with any 
other; but if we have at any time deserved 
that reproach, the meeting last winter at 
Baltimore merited and indeed received al- 
together different comment; for Professor 
Penck, who was then our guest, described 
it as giving a well-distributed attention to 
various phases of our subject; and Dr. 
Gilbert, our praident at that time, con- 
sidered the meeting to be a thoroughly 
serious and scientific assembly. These two 
opinions are surely most encouraging^ yet 
we still have work to do in the way of 
broadening our relations. We would will- 
ingly see oceanography and climatology 
more fully represented on the inorganic 
side of geography, and on the organic side 
there is pressing need of more attention to 
the geography of plants, animals end man 
than has yet been given. We therefore 
have abundant room for expansion, and I 
beg each and all of you to use all ^propri- 
ate efforts to make our needs known in 
these several directions. As a practical 
step in this direction, I suggest that we in- 
vite representatives of allied subjects, such 
as history, economics and biology, to ad- 
dress us from time to time on their cwi- 
ception and use of geography. 


We have, I believe, still the distinction 
of being the only geographical society in 
the world in which some definite geograph- 
ical accomplishment is required for mem- 
bership. I trust that such a qualification 
will be carefully maintained. We have 
probably the further distinction of being 
the smallest geographical society in the 
world, we are indeed so small that it is 
difScnlt and disappointing to believe that 
all the trained and productive geographers 
in North America are included in our list 
of some eighty names. Let me, therefore, 
commend the discreet nomination of new 
names to the council, always provided that 
the nominees have reached the stage of 
studious and original geographical pro- 
duction ; and let me even more particularly 
advise that personal invitation be given to 
earnest younger students of geography to 
attend our meetings as guests of the ss- 
soeiation, in the hope that what they see 
and hear among us will encourage them to 
secure serious professional equipment and 
to reach active production in geographical 
science. In due time, they having become 
members, it will be their turn to maintain 
our simple organization and to foster its 
fuller development. 

Z3UMPLSS OP UNBYSTEMATIO DE80BIPTI0N 

The particular subject on which I wish 
to address you to-day concerns, as you 
might expect, the study of land forms, and 
more esjpeeially the manner in which land 
forms may be effectively described by ma- 
ture observers, so that they may be appre- 
ciated by mature readers. Let me oon- 
aider with you whether it is desirable and 
practicable to make at least some approach 
to systematic methods in describing the 
landscapes with which, every geograplmr 
has to deal in the narrative of his teavrt»i 
or in the account that he gives of partiWi- 
lar areas in his regional studies. My owe 
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answer to this question is decidedly in the 
affirmative, and I propose to illustrate at 
once the need and the value of some sort 
of systematic method by the rather in- 
vidious device of giving an example of 
unsystematic description, taken from the 
first geographical journal on which my 
hand happened to fall after the intention 
to cite such an example was formed. The 
following abstract, therefore, presents all 
the statements concerning the structure 
and form of a certain mountain range, in 
the order in which they are presented in 
the essay referred to ; but distances, direc- 
tions and other details are changed so that 
the source of the abstract can hardly be 
identified, and a considerable amount of 
general description that is aside from my 
purpose is omitted. 

The mountiiin mao, entirely itolated and iiaviog 
a very remarkable geological constitution, is a 
high range, which rises abruptly at its northern 
end in the torm ol a great escarpniont, eurmount- 
ing the plain by some 3,000 or 4,000 feetj the 
range continues in an almost direct course to the 
south lor about 40 miles, The summit is of very 
dilBeuU access, the rocky wall iicing nearly ver- 
tical and moetly bare lor the uppermost 1,600 
feet. Thera is said to bo no deep pass tlirough 
the range. At an elevation of 2,000 or 3,000 feet 
there are graesy benohes. On all sidee the crasts 
are very steep, with altitudes of from 4,600 to 
9,000 feet; the culminating point rising to 4,300 
feet. The ereet ie not continuous. Erosion has 
dissected the top of the mountain into a multitude 
of knohe and small plateaui. The entire range le 
formed of landatonee, inclined in general at an 
angle of 46”, and trending like the range from 
north to south. The sandstones rest on granite, 
which nachee an altitude of 1,900 feet at the 
Tlllaga of Blank; while near River So^'and-eo the 
•anditonei are eeen at an altitude of 1,200 feet. 
On «rtain lower terraces, horisontal sandstones 
are dnpneited. The range has the appearance of 
oonstttaUng the eastern limb of an anticline, but 
« te difficult to explain in what way erosion hee 
tunoeed the aandstonee of the western limb from 
the plain, since they form a heavy body in the 
range. T-ebl^d valleys, parallel to one 

another, veritable torrent beds, an seen in large 


number on the esetem flank. After reaching the 
foot of the range, at an altitude of 1,000 feet, the 
torrents lieeome quiet streams. 

Part of this description is rather baf- 
fling. For example, what is the general 
form of the top of the mountain, in which 
erosion has produced a multitude of knobs 
and small plateaus! On reaching this 
statement, after having previously read 
that the summit is of difficult access, the 
upper rocky walls being nearly vertical 
and the crest very steep on all sides, one 
might make the provisional inference that 
the mass was of horizontal structure, like 
a lava-capped mesa; but this inference is 
not consistent with the earlier statement 
regarding the well-defined north-south 
trend of the range, and it is explicitly con- 
tradicted by reading, a little farther on, 
that the mountain is formed of inclined 
sandstones. One must feel rather vexed 
not to be told at cnee in which direction 
the sandstones dip ; for until such informa- 
tion IS given, the reader has to keep two 
pictures floating in his mind, one of an 
cast-dipping monoclinal range, the other 
of a west-dipping monoclinal range. But 
he may throw away the second picture 
after reading a little farther and coming 
to the comparison of the range with the 
eastern limb of an anticline, of which the 
western limb is lost. This is the only indi- 
cation given by the observer that the dip 
of the sandstones is to the east. The ab- 
sence of the western limb of the postulated 
anticline tempts the reader to suppose that 
the range, instead of being part of an anti- 
cline, ia really an east-tilted and dissected 
fault-block; even though the observer, 
after he has himself disflredited the 
suggestion of anticlinal structure, says 
nothing about this manifest possibility. 
Theoretical discussion is therefore as frag- 
mentary as the record of observation. In 
fine, the more carefully one reads the 
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artiole, tHe more one is impelled to say 
that certaim important items are omitted; 
that such iwms as are mentioned are inr 
troduced in apparent order; and that 
the method or treatment is uneven, arbi- 
trary and aeoJdental, being explanatory in 
one part and fempirical in another. 

By rearranging the facts presented, the 
reader may form a more systematic de- 
scription, In the absence of explicit state- 
ment to the contrary, normal erosion is 
naturally assumed to have caused what- 
ever changes have been produced during 
the development of the existing form from 
the initial form. The systematic descrip- 
tion may then proceed as follows: The 
range, trending north and south, with alti- 
tudes of from 4,600 to 6,000 feet, is a 
monocline of heavy sandstones which dip 
eastward, and which are underlaid by 
granite along the western flank. The 
northern termination is a high cliff; 
the southern end is left undescribed. 
(Whether the initial form of the mass was 
a tilted block or not must be left unde- 
cided, because no sufficient account is given 
by the observer either of the constitution 
nr of the form of the lower ground from 
which the range rises.) The crest is some- 
what dissected but not deeply notched; 
the eastern flank is well dissected by con- 
aetiuent streams; the western flank is pre- 
sumably more or less ravined by obsequent 
streams. On the whole, the stage of ero- 
sions! development may be provisionally 
regarded as submature or mature. 

It 1.S tantalising to read of the gra«y 
benches at altitudes of 2,000 or 3,000 feet, 
and not to be told on which side of the 
range they occur, or how they are related 
to the structure of the mass ; possibly they 
are granite benches on the western flank. 
One must discount the statement regard- 
ing the nearly vertical slope of the upper 
rocky walls, because vertical walls are al- 


together improbable if not impossible on 
the back slope, and are hardly possible 
even on the front slope of a monocline. 
Uncertainty must also remain regarding 
the piedmont terraces; perhaps they are 
remnants of a sandstone formation that 
once had a greater horizontal extension; 
but this can not be determined because of 
the vagueness of the phrase: “On certain 
lower terraces, horizontal sandstones are 
deposited.” Inasmuch as erosion is ex- 
plicitly mentioned as having affected the 
crest of the range and implicitly sug- 
gested as having ravined the eastern flank, 
it is unfortunate that its effects on the 
western escarpment and around the base 
of the range are passed over in silence. 
Uneven description of this kind is disap- 
pointing. 

The point to be emphasized is that the 
description prepared by the observer 
would be much more easily apprehended 
by the reader if it bad been orderly in- 
stead of disorderly, and thorough instead 
of fragmentary. Immediately following 
the introductory atatement concerning the 
occurrence of a high and isolated range, 
trending north to south, one must wish to 
know its general structure; namely, that 
it is s monocline of heavy sandstones, dip- 
ping eastward, with a foundation of gran- 
ite exposed in the western flank. After 
exploration is finished, the preparation of 
brief and expligit statement of this kind 
surely imposes no great burden on the ob- 
server; and as surely it gives great aid to 
the reader. Brief suggestion as to the 
initial form of the mass and as to the 
amount of change that it has suffered ainee 
its uplift would be helpful, because the 
reader could then, as it were, aocompany 
the observer in his attempt to give an ex- 
planatory account of the present form. If 
erosion has gone so far ’that the initial 
form is altogether uncertain, an eiiplieit 
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statement to that effect should be made. 
Normal erosion being understood to be the 
proce^ engaged in carving the mass to its 
present form, various details regarding the 
dissection of the crest, the steepness of the 
upper slopes, and the ravining of the 
flanks, may be easily added in the latter 
part of the description in orderly fashion ; 
and as easily apprehended. If the ob- 
server, on seeing the ravines in the eastern 
flank, hesitates to call them “consequent,” 
because of the vague possibility of some 
other origin, he may immediately solve 
this difficulty by calling them “apparently 
consequent”, and the reader will at once 
catch his meaning, and also lus uncer- 
tainty regarding it. If the observer hesi- 
tates to assert definitely that the mass was 
initially a tilted block, be may say it looks 
“as if” It had been uplifted as a tilted 
block, provided that that is really his best 
interpretation of the facts; and then the 
reader will find in this guarded statement 
the clue that he needs in order to gain the 
observer’s point of view, to follow the rest 
of the description, and to form a good 
mental picture of the landscape The es- 
sential principles here are, first, that the 
reader’s mental picture can not be well 
formed, unless the observer describes what 
he has seen in terms that are susceptible 
of definite interpretation; and, second, 
that die mental picture can not be easily 
formed, unless the observer presents the 
results of his observations in a reasonable 
order. 

Only after a definite description of the 
landscape has been presented, Is it fitting 
to mention by name subordinate items, 
such as single villages and individual 
streams, It is altogether inappropriate to 
use unknown local names of villages 
and Btreama as a means of locating 
Tmltnown structures and forms. This 
is a general principle that is boo often 


overlooked. In the absence of all dia- 
grams and maps in the article here con- 
sidered, the reader gains nothing on being 
told, before the direction of monoclinal 
dip IS stated, that the foundation granite 
outcrops near the village of Blank. He 
profits nothing on reading that the sand- 
stones are seen on the banks of River So- 
and-so, the relation of the river to the 
range being unexplained, and even the 
direction of river flow being unmentioned. 
Such items may be useful hints to a second 
traveler on the ground, but they are dis- 
tractingly irrelevant to a reader at a dis- 
tance. On the other hand, after a general 
statement has been given, from which the 
reader may form a fairly definite concep- 
tion of the structure and form of the 
range, it may well be added that at the 
western base, about so far from the well- 
defined iwrthern end of the range, and 
near a large exposure of the foundation 
granite, lies the village of Blank; or that 
at the head of a certain obseqiient ravine, 
loeatod in such and such a way and drained 
by the headwaters of River So-and-so, the 
sandstones are reached at such and such 
an altitude. 

TOE NEED (IF SYSTEMATIC METHODS 

The article from which these extracts 
are taken affords a fair sample of the 
treatment accorded to land fonns in moat 
of the leadmg geographical journals of 
the world and in most of the books of 
travel, from which we must learn nearly 
all that we know about distant lauds. If 
the article here abstracted departs from 
the average treatment of land forms, it Is 
rather on the side of greater than of lesser 
fubess of statement ; but here, as well as 
in the great majority of geographical 
books and essays, the method of treatment 
is really no method at all, as far as this 
division of our subject is concerned. 
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Such articles as those by Bowman on the 
Bolivian Andes' are altogether exceptional 
in the clearness and fulness of their ex- 
planatory treatment. There is very seldom 
any indication that explorers have had in 
mind any well-matured plan or standard, 
in view of which a mountain range or any 
other form that they come upon should be 
treated. Geographical essays seldom give 
us reason for thinking that their authors 
have had any thorough traming in the 
analysis or the description of land forms; 
or for thinking that they are aware of the 
systematic association of parts that is so 
generally characteristic of the elements of 
a landscape, or of the reasonable origin 
of the associated parts by the action of 
ordinary processes. There is not even any 
clear indication that the observers are 
consoiously experimenting with any defi- 
nite method for the better presentation of 
the facts that they have seen. The ran- 
dom accounts of item after item are 
usually arranged in indiscriminate order, 
as if any accidental manner of presenta- 
tion were all sufficient. This is truly one 
of the most disappointing features of the 
present status of geography. The very 
sources from which we ought to expect 
the best material— namely, original narra- 
tives in books of travel, and essays in the 
journals of the great geographical socie- 
ties— give us records of the kind just 
cited, in which so important a part of our 
subject ns land forms is, as a rule, treated 
in an utterly unscientific manner. 

The prevailing absence of scientific 
method for the treatment of land forma 
may be, on the one hand, taken as a dia- 
couragement by those who believe that a 
systematic method would be helpful; for 
if disorderly, unscientific methods prevail 
at so late a time as the present, it must be, 

■Amenaw Journal of Saenai, XXVIIl., 1»0», 
107-217, 375-402. 


one may be tempted to say, because no 
other can be invented. But, on the other 
hand, the absence of method may be re- 
garded as an encouragement, because it 
shown that the field is practicaliy clear for 
the introduction of any method- that will 
generally commend itself to practical 
geographers. The latter point of view is 
to be preferred. Let me, therafore, con- 
fidently urge upon all our members who 
are interested in this aspect of geograph- 
ical progress to give a share of their time 
to the invention and development of a 
thorough-going method for the description 
of land forms, a method that may find gen- 
eral acceptance through being generally 
applicable; and to make experimental trial 
of the method for themselves, and explain 
it as well as exemplify it in their puhlica- 

As an earnest of my conviction of the 
importance of this work, allow me to say 
that I have already made some experi- 
ments of this kind myself. You may re- 
)nember that, two years ago, when we met 
at Chicago, I had the pleasure of conduct- 
ing a conference m which the discussion 
centered chiefly on the possibility of de- 
veloping and adopting a systematic method 
for the description of the lands, and in 
which I advocated the general use of what 
has been called the method of “atruoture, 
process and stage" for this purpose. It 
ia my desire to-day to carry the anbject of 
that conference 'somewhat farther; partly 
by reviewing what was then accomplished, 
partly by describing to you kn experiment 
in the same direction that I made in Bn- 
tope in the summer of 1908. 

One of my objects at the Chicago con- 
ference was to bring forward various other 
systematic methods of treating land forms, 
besides the one with which I wss experi- 
menting myself ; but no sueoess was reached 
in this direction. Several memberi Who 
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were preseot, and seyeral abaent members 
to whom I afterwards wrote, expressed 
themselves as unprepared to adopt the 
method of structure, process and stage in 
their work; but what impressed me more 
was that they did not propose any alter- 
native method. Perhaps no sufficient op- 
portunity was given for the presentation 
of such an alternative; but certainly none 
was forthcoming, either in discussion or in 
correspondence. Some members stated 
explicitly that they preferred to remain 
free fnim any limitations; and with a pref- 
erence for full freedom I have the warm- 
est sympathy. Indeed a wish to profit 
from the more general intiwluetioii of a 
systematic method does not, to my mind, 
unwisely interfere with such freedom. 
Improvements are always in order, and 
every one must of course feel free to intro- 
duce them. There are oecasimis, however, 
when some definite method of treatment 
has to be adopted for a time at least, as 
when one writes a geographical descrip- 
tion of a tract of country, or when one 
presents the principles of geography to a 
class of students ; and still more when one 
attempts to teach young geographers the 
art of geographical description. It was 
particularly with regard to such needs 
that I was interested to learn the opinions 
and the practise of my associates. Per- 
haps the title of the Chicago conference, 
namely, “Uniformity of Method in Geo- 
graphical Investigation and Instruction,” 
went too far; and as 1 am now minded, my 
object would be better expressed under 
such a title as “Experiments in tins By*- 
tematio Ileacription of Land Porms," It 
i* etgiecially that aqiect of the subject 
which I wirii to pursue further to-day. 

jl GBoosaraicAii excubmok in mwt 

A good test of a method of description 
la fottiid in its application to new fields. 


It was, therefore, with much interest that 
I looked forward two years ago to a jour- 
ney to Italy in the summer of 1908, when 
it would be possible to revisit certain dis- 
tricts of which I had had passing glances 
in the spring of 1899, and to determine 
how far they could bo described according 
to the method under experiment. But it 
occurred to me that an adequate and im- 
liartial experiment with a method could 
hardly be secured if the person who had de- 
veloped it should also be the person who had 
to apply it. Others of different training 
ought to make the test, lienee a circular 
letter was sent to a number of correspon- 
dents at home and abroad, indicating a 
route and a plan of work, and inviting them 
or such of their advanced students as they 
could recommend to join me in Italy on 
June first. The sucee&s of this plan passed 
all my anticipations. We were favored 
by special permission from the Italian 
Ministry of War, secured through the kind 
offices of the American Embassy at Rome, 
to make field studies even near fortifica- 
tions and along the frontier. We were 
allowed to purchase all sorts of maps, not 
usually on sale, at the Military Geograph- 
ical Institute in Florence. We were cor- 
dially welcomed by scientific colleagues at 
various points. The members of the party 
all entered heartily into the spirit of the 
work proposed, and made a most har- 
monious even if a variegated trotip. The 
numbers varied from four to forty or 
more in different parts of the route. The 
cosmopolitan character of the gathering 
was its greatest value; for under what 
oonditions could one secure livelier incen- 
tive to geographical investigation or make 
a better test of a proposed method of work, 
than by visiting choice fields in the com- 
pany of earnest students of different 
nationalities and different training, and 
discussing together the varied landscape* 
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that opened before us. Members who ac- 
companied the party for a week or more 
included teachers from the universities of 
Pans, Lyons, Marburg, Genoa, Michigan, 
Cincinnati and North Carolina, 'Willisms 
College and the Lyoum of Oran (Algiers), 
ns well as gi-aduates or students from Ber- 
lin, Lille, Vienna, Bern and Cambridge 
(England) , those who were with us for 
sliorter periods represented the universi- 
ties of Grenoble, Fribourg and Harvard, 
the military school of Fontainebleau and 
the state normal scboola of Salem, Mass, 
and Cheney, Wash. 

Our work began on June 1, 1908, at An- 
cona on the Adriatic (A, Fig, 1), where 
we studied a late mature coastal plain; 
and ended on July 18 at Lc Puy en Velay 
in central France, and between times we 
saw the valley of the Lanione above Faenza 
(Pa), in the northeast flank of the Apen- 
nines, the basins of Florence (P) and of 
Val d’Amo within the Apennines, the 
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plain of Pisa (P); the beautifnl coastal 
forms of the Riviera Levante between 
S[)ezia (Sa) and Genoa (G) ; the elbow of 
the Tnnaro valley at Bra (B), where the 
river has been diverted from a former 
northward to its present eastward course; 
the lakes of Como (C), Lugano and Mag- 
giore (M), and their associated Alpine 
valleys, where we discussed the problem of 
glacial erosion ; the huge terminal moraines 
of Ivrea (Iv), and the glaciated valley of 


the Dora Baltea above them to Aosta (A) ; 
the pass of the Little St. Bernard, by 
which some of us crossed into France ; the 
French Alps in the vicinity of Grenoble; 
and west of the Rhone the mountain belt 
of the Cevennes, formed by the dissection 
of the southeastern slope of the central 
plateau It may well be imagined that we 
had much entertainment that was not 
strictly geographical; yet on the whole we 
held rather closely to the object of the ex- 
cursion One of the most amusing fea- 
tures of the journey was the necessity of 
using several languages in our daily inter- 
course, and here the European m_erobers 
of the party liad great advantage over tbo 
Americans by their fluency in other 
tongues than their own. The determina- 
tion taken by some of the American mem- 
bers to learn at least one foreign language 
before making another visit to Europe was 
not the lea-st valuable lesson of our coopera- 
tive efforts. 

THE MElnOO or STBUOTURE, PROCESS AND 
STAGE 

As in the case of the Chicago conference, 
the most significant result of the Italian 
excursion for me was again the prevailing 
absence among the members of the party 
of any conscious and matured method for 
the description of land forms. That the 
method with which I had been experi- 
menting was not familiar to my European 
companions Aas surely not due to any 
recondite elements in it, for there are 
none; all its elements are taken from the 
common experience of geologists and 
physical geographers. In so far as the 
method has any novelty, it is to be found 
in the systematic treatment of well-known , 
elements; and even in this respect it is not* 
so novel as some have seemed to suppose, 
Its fundamental principles are to be 
found, for example, in the third edition of 
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Sir Archibald Geikie's “Scenery of Scot- 
land” (1901), where one may read: 

7he problem of tiK origin of the ecenery of any 
part of tlio earth's lurface must obTiousIy include 
a consideration of the following questions: (1) 
the nature of the materiais out of which the 
scenery has been produced; (2) the influence 

materiais, as, for insUnce, in their fracture, dis- 
plaoemcnt, plication and melamorphisni. and 
whether any evidence can lie recovered ns to the 
probable form which they assumed at the surface 
when they were first raised into land; (3) the 
nature and effect of the erosion which they have 
undergone since their upheaval; and (4) the 
geological periods within which the various proc- 
esses have been at work, to the conjoint ojieration 
of which the origin of the scenery is to be 
ascribed (pp. 9, 10). 

Here we have the very essence of what 
is implied under the terms “structure, prnc. 
ess and stage ” ; and I fully agree that ‘ ‘ ob- 
viously,” as tised in the first sentence, is 
precisely the word with which to intro- 
duce what follows. Tet, obvious as these 
considerations are as regards the origin of 
scenery, it is seldom that they are com- 
pletely and systematically employed by 
geographers in the description of scenery 
Their helpful use is furthered hy their 
systematic treatment according to a defi- 
nite method; and therefore method has 
here a practical value. Each member of 
my party knew well enough the various 
structures and processes involved in the 
production of natural landscapes, and 
could erplain them item by item; neverthe- 
less, hardly any ope had consciously 
adopted a particular method fod present- 
ing the results of his observations regard- 
ing the natural combinations of the items, 
such as occurred in the landscapes that 
were repeatedly spread before us. 

A generally favorable consideration was 
given to the method of structure, process 
and stage, during the excursion, but this 
must not be taken as counting altogether 


in its favor. A definite method naturally 
makes headway as against indefinite, un- 
formnlated methods; and moreover, as I 
was the leader and oldest member of the 
party, my views probably received a 
greater consideration than they would have 
gained if I bad been a junior and a fol- 
lower. Still, all allowances made, the ex- 
cursion gave me great encouragement, and 
I resolved to persevere in carrying the 
development and the application of the 
method as far as possible, but always in 
the hopes of meeting other methods, devel- 
oped by my colleagues; and always with 
the promise, to myself at least, to make 
careful trial of other methods as far as I 
could learn them. 

THE DISSECTED COASTAL PLAIN NEAR ANCONA 
Let me give a few examples of our work, 
beginning with two excursions in the neigh- 
borhood of Aiieona, wliere sheets 117, 118, 
124, 125 of the Grande Carta topografica 
del Regno d ’Italia, 1:100,000, served as 
local guides. Here the earliest members 
of the party, a Frenchman, a German Swiss 
and an Austro-Galician, were present. The 
results may be briefly summarized as fol- 
lows : The nortlieastoru Apennines serve as 
the oldland to a dissected coastal plain, 
some 20 or 30 kilometers in breadth, com- 
posed of unconsolidated strata of clay and 
sand. The dissection has been earned to 
a stage of late maturity by prevailingly 
consequent streams with short insequent 
branches, the largest consequents being 
those which have been extended across the 
plain from the Apenninc oldland to the 
sea. The oldland, although not sharply 
separated from the coastal plain, has a 
more deformed structure, a greater alti- 
tude, and a tendency to a longitudinal 
rather than to a transverse arrangement 
of its ridges. The relief of the district is 
moderate or small, with altitudes of 200 
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or 250 meters along its inner border, and 
of from 50 to 120 meters near the coast, 
where the sea has developed a fully mature 
line of cliffs which truncate all the sea 
board hills m even alignment The texture 
of dissection is rather coarse In conse 
quericc of a slight and recent elevation. 


mediately infer the total initial structure 
and form of the district concerned , second, 
that it pioceeds tacitly implying the action 
of normal and of marine processes of ero- 
sion to state the stage that oaidi of these 
processes has reached in the regular prog 
iiss of its work and third that it adds in 



increasing from zero at the coast to 10 or 
20 meters at the inland border of the dis 
turt the larger consequent streams have 
cxeivated mature flood plains below the 
rimnant terraces of their earlier valley 
flinrs and during about the same recent 
period the sea has withdrawn from the 
maturely aligned cliffs of its former attack 
and piognided n strand plain from 200 to 
JilO motel's 111 breadth which at the river 
mouths IS 1 n ail* tied in faintly convex 
lUllis of ul« lit double this measure Hence 
It sums as if the recently revived rivers 
had rapidly washed so much waste to the 
sea that the waves could not immediately 
ibspos I f all of it and therefore deposited 
a iiiirt of It along the shore thus pro 
grading the strand plain These features 
ire graphically summarized in Fig 2 an 
imagined bird s eye view looking north 

I’hc essentials of the above description 
an first that it begins with a general 
statement from which the reader may im 


closing a brief account of the result of a 
slight uitenuption of the first cycle of 
erosion dut to a slanting uplift of small 
amount and with the cautionary words, 
CM 1/ provisionally suggests the correlated 
origin of two new features the terraced 
vaUey floors and the prograded strand 
plain concerning which our brief excur- 
sions did not suffice to provide full proof 
Let us consider these points in more de- 
tail From the term coastal plain, which 
IS given in the first aentente of the descrip 
tion the imtiatid reader immediately un- 
derstands a simple struetural mass com- 
posed of stratified sediments, deposited 
on a sea floor when the region formerly 
stood lower than now and when the sea 
had its shore on the flanks of the ApeOhme 
oldUnd, but now revealed as a land area, 
slewing gently seaward, in virtue of a 
broad uplift without sigmflcant deforma- 
tion Even if all this had been expltcildy 
stated, instead of having been only implied 
in the term, coastal plain, the d^criptioi;! 
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would not have been too geological, for valleys must be pictured as having flood 


every point of the structural statement 
bears helpfully on the appreciative under- 
standing of the existing landscape, and 
hence on its proper description. Nothing 
is introduced simply for the sake of its 
geological interest, however great that may 
be; even the geological date of the strata 
concerned is left immentioned, because this 
is geographically irrelevant. 

It may be noted in passing that the 
terms coastal plain and coast plain have 
been used by some geographers to designate 
platforms of marine abrasion, now uplifted 
so as to form a littoral lowland. Geograph- 
ical terminology is so little developed and 
systematized that no agreement as to the 
limitation of these and various other terms 
has yet been reached. 

Although a marina coastal plain is in its 
earliest youth a smooth surface, gently in- 
clining from the oldlaud to the sea, the first 
sentence of the description given above 
includes the significant word, dissected; 
and with this the reader must immediately 
pass from the conception of the initial 
stage of a smooth coastal plain to the later 
stage of a surface made uneven by the 
erosion of many valleys. The strata that 
form the plain are said to be unconsoli- 
dated, and this suffices to exclude all out- 
cropping ledges from the present land- 
scape, particularly as the dissection of the 
plain is said, in the second sentence, to 
have reached a late mature stage. All the 
hill slopes must therefore be conceived as 
cloaked with a creeping soil The former 
shore line, marking the original inner bor- 
der of the plain, must have lost whatever 
distinotneee it may have had at the time of 
uplift; and it is indeed to-day hardly to 
be detected. 

For similar reasons, all the streams must 
he (wmceived as having thoroughly well- 
gnaded oonrses, and all but the smallest 


plains of gentle fall. The general pattern 
of the streams and their valleys is suffi- 
ciently indicated by the words, prevailingly 
consequent and short insequent. These 
must be taken to mean that the larger 
streams flow almost directly to the sea in 
sub-parallel courses about at right angles 
to the general trend of the plain as a 
whole; while many small valley-heads 
branch in various directions from the trunk 
valleys. The hilly interfluves between the 
chief valleys must, in a late mature stage, 
be pictured as having lost something of 
their initial altitude, and hence, when 
looked over in the direction of the length 
of the plain, as no longer rising to a per- 
fectly smooth and gently sloping skyline, 
but nevertheless as approximating to this 
form ; while the spurs that branch from the 
axes of the interfluves must be pictured as 
generally pointing toward the sea and as 
descending by gentle, graceful and well- 
graded slopes into the open valleys. The 
texture of dissection being described as 
rather coarse, the hills and spurs must he 
conceived as having contour lines in flow- 
ing curves of rather large radius ; and all 
close-set, sharp-cut ravines must be ei- 
cluded. 

At a late mature stage, the larger ex- 
tended rivers must of course he pictured 
as having broad valley floors; and the sea 
must be imagined' as having out back or 
retrograded the front border of the plain, 
so that the sea-board hills are evenly trun- 
cated in a long succession of sea cliffs, all 
standing in accordant line over a well- 
developed beach. Deltas must be absent. 
The general picture thua sketched must 
th«i be slightly modified by terracing the 
main valleys and by widening or pro- 
grading the beaoh into a well-developed 
strandplain, 

The technical terms here employed are 
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few ; most of them are almost self-explana- 
tory, but they are all highly significant. 
Consequent and insequent streams and 
valleys present elementary and funda- 
mental conceptions in rational physiog- 
raphy. Retrogradation and progradation 
of a shore line by marine action correspond 
to degradation and aggradation of a valley 
floor by a stream ; in both cases, the steady 
action of balanced forces is implied. 
Surely there can be no sufficient reason 
that the newly recognized ideas represented 
by these newly introduced terms should he 
neglected by modem geographers who 
employ, whenever they can, such innova- 
tions as motor cars, film cameras and day- 
light developers. Nor need there be any 
fear that the mere use of such technical 
terms as are here suggested will necessarily 
result in enforcing an unattractive, non- 
literary style upon geographical descrip- 
tions. Attractiveness of style is a matter 
to be cultivated for and by itself; it is as 
well worth cultivating in geography as in 
history; but in neither subject should it 
involve a sacrifice of truth and efficiency 
to form and sound. The degree of teeh- 
uicaiity appropriate in a geographical de- 
scription will depend largely on the condi- 
tion of the readers for whom it is written. 
As the description presented above is in- 
tended for mature geographers, it does not 
seem to be either unduly technical or un- 
attractively awkward. 

It is assumed at the beginning of the 
description that Apennines and Adriatic 
are names that every mature geographical 
reader will know without explanation. No 
other local names are used in the general 
physiographic description. But now that 
the general features of the district have 
been presented, local names and all sorts of 
details may be conveniently added, and 
ontographic relations may be effectively 
introduced. For example, agricultural vil- 


lages are found on the broader hills of the 
dissected interfluves, one of these being 
Loreto with its famous shrine, standing on 
a full-bodied spur-crest some four kilo- 
meters back from the coast ; here pilgrims 
would appear to yield a larger revenue 
than farms. Fishing villages lie on the 
harborless strand plain, especially near the 
mouths of the larger valleys; in bad 
weather tlie boats are hauled up on the 
beach or towed into the little rivers. An 
important trunk railroad and a main wagon 
road follow the level strandplain for a long 
distance, branch railroads enter some of 
the larger valleys, and wagon roads turn 
up all of them ; while roads of less impor- 
tance enter certain smaller valleys and 
sidle in zigzags up the spurs to the farming 
villages on the interfluve hill^ or follow the 
hill crests in passing from one upland vil- 
lage to another. It may be pointed out 
that Ancona does not belong to the coastal 
plain; it lies on the northern side of a 
clifled promontory of altogether different 
constitution. 

THE VALLEY OP THE LAMONB 

Our second stop was at Faenza, where 
the vaUey of the Lamone was examined. 
.It is the work of one of the many streams 
that extend in apparently consequent 
fashion from the northeastern flanks of the 
Apennines across a piedmont lower land, 
to the fluvintile pjain of the Po, which here 
replaces the Adriatic sea. This late ma- 
ture valley, enclosed by well-dissected up- 
lands of moderate relief, is of particular 
interest in having an early mature valley 
of small depth eroded in its floor; that is, 
we have here the late mature work of an 
earlier cycle followed by the early mature 
work of a later cycle; the earlier cycle 
having been interrupted and the later one 
introdueed by a gentle uplift. I 
greatly impressed by the distinctness ilif 
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these combined features during- a trip by 
rail from Paenza to Florence in 1899, and 
then resolved to examine them more at 
leisure at some later season. On going 
there in 1908 we were well rewarded by a 
delightful prospect over the valley from a 
favorable view point up on its western side, 
where our small party of four sjient some 
profitable and memorable hours in the 
shade of a group of tall cypresses alongside 
of a little chapel, sketching, drawing maps 
and diagrams, and discussing our efforts 
at systematic description. Then we walked 
over some of the neighboring hills, and in 
the afternoon went by tram a short dia- 


outer belt was apparently a continuation of 
the dissected coastal plain that we had seen 
by Ancona, here descending by straggling 
hills to the plain of the Po, instead of end- 
ing in an evenly retrograded line of sea 
cliffs. We noted first that in the inner 
belt of stronger strata the new, early ma- 
ture valley, incised in the gravel-covered 
floor of the former, late mature valley, has 
a well-defined meandering course, with 
steep-walled amphitlieaters in which- the 
inclined strata of the district are well ex- 
posed, with sloping spurs sharply trimmed 
on their up-valley side, and with graceful 
flood-plain scrolls, systematically placed 



tanoe farther up the valley for new ob- 
servations. The results are summarized in 
Fig. 3, an imagined bird’s-eye view, look- 
ing northwest. 

We thus learned that the valley traverses 
two piedmont belts of unlike constitution; 
an inner belt of deformed and somewhat 
resistant strata, which trend in general 
jparallel to the extension of the mountains 
in the baekgro-und; and an outer belt of 
weak, bedded clays, dipping gently north- 
esstwaid. The inner belt seemed to repre- 
lent the well degraded border of the Apen- 
ntoe olfUand, with respect to which the 
Wter belt had been deposited; and the 


along the down-valley side of the trimmed 
spurs. The depth and breadth of the new 
valley both decrease up-etream, as if the 
work of the new cycle were less and less 
advanced as the mountains are entered. 
As might be expected, the lateral streams 
that here come down from the dissected 
uplands have as yet eroded only narrow, 
young, steep-walled gorges, with abundant 
outcrops, beneath the soil-covered slopes of 
the mature lateral valleys of the earlier 
cycle;, but the lateral gorges are already 
worn deep enough to mouthe at grade in 
the main valley. We noted secondly that, 
in the outer belt of weaker strata, aU the 
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features are farther advanced in eroaional 
development, and that at the game time the 
depth of erosion decreases down-stream. 
The main valley of the first cycle was here 
widely opened; the main valley of the 
second cycle, originally a narrow, incised 
meandering valley, has now reached the 
stage of nearly consumed, blunted spurs, so 
that in this stretch the Lamone wanders 
freely on a flood plain of greater breadth 
than that of its meander belt. The valley 
sides of the lateral streams are here in 
large part alreaily regraded with respect 
to the new depth that the valleys have 
gained; but in consequence of the faint 
northeastward dip of the weak clays, the 
higher part of the lateral valley sides are 
often incompletely graded on the northeast- 
ern or outcrop slope, and there exhibit a 
minute, bad-land dissection; while the 
southwestern or basset slope of the valley 
sides is smoothly sloping. As the hills 
decrease in height towards the plain of the 
Po, the height of the terrace remnants of 
the earlier valley floor over the newer val- 
ley also decreases ; and the hills and the ter- 
races vanish together at the border of the 
fluviatile plain. All this permits one to 
make a somewhat more definite statement 
regarding the uplift by which the first 
cycle of erosion was interrupted and the 
second introduced ; namely, that the uplift 
seems to have been greater toward the 
mountains in the background than toward 
the plain in the foreground ; hence, that it 
apparently involved a gentle northeastward 
tilting, such as had been inferred near 
Ancona, But let it be added at once that 
the geographer’s interest in these infer- 
ences as to past uplifts of the Apennines 
does not spring from any ocmeem on his 
part as to past events as such, but goes only 
so far as past events may aid him in the 
appreciative observation and the effective 
description of existing land forms. 


A railroad and a main highway follow 
the western terrace remnant of the earlier 
valley floor; henoe they have to cross the 
newly incised side-valleys on embankments 
and bridges. 1 believe a few small villages 
lie on the broad floor of the newer valley 
in the outer belt of weak clays; but in the 
inner belt of stronger structures, all the 
villages are on the terrace ; the newer valley 
being too narrow for occupation. On the 
western terrace near the junction of the 
two belts lies the village of Brisighella; it 
was by the chapel just above this village 
that we spent our morning horns, sketching 
and writing; and I can strongly recom- 
mend this spot as the goal of a physio- 
graphic pilgrimage for all who choose to 
follow. 

Thus I might go on describing the 
smooth-floored basin of Florence, in con- 
trast to the maturely dissected basin of the 
Val d’Arno; the young lowland and its 
simple shoreline of elevation and prograda- 
tion north of Leghorn, in contrast to the 
complicated mountainous shoreline of the 
Eiviera Levante, with its interesting fea- 
tures due to slight and recent uplift towards 
Genoa, and corresponding depression to- 
wards Spezia ; an account of this delightful 
district was presented to the research de- 
partment of the Royal Geographical So- 
ciety in March, 1909 ; it has since then been 
published in a paper on “The Systematic 
Description* of. Land Forma.’” Much 
might he said of the maturely established 
elbow of capture of the Tanaro at Bra; 
of the superb exhibitions of glacial erosion 
in the overdeepened troughs of the Alpine 
valleys, whose terminal basins hold Lakes 
Como and Maggiore, and of the retaark- 
able pair of glacial distributaries by which 
the irregular intermediate basin of Lake 
Lugano was excavated ; and so on. It wgs 

‘QaopvpMml Jaumal, September, ISOt, SOU* 
SIS. 
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much to our regret that while the eicttr- 
siou wa« in the diatrict of the sub-Alpine 
lakes, where the party had reached nearly 
a dozen, no member could from conviction 
present the arguments of the anti-glacial 
eroaioiiists. We did the best we could in 
their absence, but found it impossible to 
explain the over-steepened trough walls 
and the numerous hanging lateral valleys 
of most typical di'velopment without ac- 
cepting a strong measure for glacial ero- 
sion. After crossing into France, two pro- 
fessors from the universities of Grenoble 
and Fribourg presented their views against 
wholesale glacial erosion during a visit to 
the strongly glaciated valley of the Bo- 
manehe ; but it Boemed to most of us that 
tlioir discussion was incomplete and uncon- 
vincing.- 

What with the variety of landscape that 
we studied and with the variety of training 
represented in our cosmopolitan party, it 
will, I think, be agreed that onr discussions 
as to methods of describing land forms 
must have been profitably extended by the 
time the exoiirsion closed in the volcanic 
district of central France. Without giving 
further account of our results, let me 
next present certain underlying principles, 
which appear to be of much importance 
^ this connection. 

DESOUrPTIOX W TEHMS OF TYPE FORMS 

Whenever an observer attempts to tell 
what he has seen, so that a landscape or a 
region may be conceived by hie readers, he 
miat describe the observed forms "m terms 
of certain similar forms previously known 
to him, and hopefully known also to those 
for whom he writes. It must always be in 
terms of something previously known that 
a verbal deacription is phrased. Hence the 
most aocarate verbal description will be 
mcjdB by that observer who is equipped 
the largest variety of previously 


known type forms. It is important to 
consider how a young geographer is to 
obtain such an equipment. The ideally 
perfect method would be for him to travel 
about the world and see with his own eyes 
a great variety of actual forma, from which 
he might gradually develop a complete 
series of type forms. Then all other forms 
ciinld afterwards be described in terras of 
these types. But this method is manifestly 
impossible to general application. Some 
equipment of types may be secured by 
observation of aetual forms; and this be- 
ginning may be significantly enlarged by 
the study of descriptions, pictures, models 
and maps of actual forms, as prepared by 
other observers. 

The geographer who follows the em- 
pirical method stops here. The geographer 
who follows the explanatory method goes 
much farther. He extends and system- 
atizes the equipment, thus far gained, by 
deducing many related forms; and thus 
fills his mind with a scries of more or less 
ideal forms. It will then be chiefly in 
terms of the ideal types, largely developed 
by deduction, familiarized by diagrams, 
and confirmed or corrected by experience, 
that his explanatory descriptions of actual 
landscapes will be phrased. But whether 
the geographer follow the empirical or the 
rational method, it will be only in propor- 
tion to the completeness with which his 
series of ideal forms provides him with 
counterparts of actual forms, that his dc- 
Bcriptiona.of actual landscapes can be true 
to nature. Only in proportion to the com- 
pactness of the terminology in which the 
ideal forms are verbally expressed, can the 
observer’s descriptions be tersely stated. 
Only in proportion to the correspondence 
existing between the ideal forms as con- 
ceived and named by the observer and by 
his reader, will the reader be able to appre- 
hend the observer’s meaning. 
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Imagine, for a moment, that the observer 
had no mental conception corresponding 
to what m commonly understood by the 
word, hill. He would then have to fall 
back on geometrical terms, such as apex, 
slope, base, and so on, in order to give an 
account of a hill when he sees one; and his 
account would involve awkwardly long 
paraphrases Or imagine that when the 
observer writes down the term, hill, the 
reader conceives the form that we usually 
mean by tlie term, hollow. The reader 
might mentally conceive a very definite 
landscape , but it would have little relation 
to the landscape that the observer had 

ooNTimsTs or EnmicAu and explana- 

TOEY METHODS 

Let me contrast somewhat further the 
empirical and the rational use of type 
forms. In so far as ideal forms of types, 
with their corresponding terms, are learned 
partly from direct observation, partly 
from books and maps and pictures, they 
may be treated either empirically or 
rationally. If treated empirically, each 
type form, however learned by the stu- 
dent, must have been derived from some 
one’s observational experience, without er- 
planatory interpretation. If treated in 
the explanatory fashion, all the members 
of the series that are based on induction 
should be rationally or genetically ac- 
counted for as tar as possible ; while many 
other members, developed by deduction, 
will be perfectly undeiwtood, even though 
they are purely imaginary. Under the 
empirical method, diagrams are unsafe if 
they depart from the forms of nature, for 
their departures can hardly be reasonable 
under a method from which reason is ex- 
cluded. In support of this strong state- 
ment, one need only turn to those fanciful 
not to say fantastic landscapes, which have 


so often defaced the pages of empirical 
text-books, and which bring together in the 
most absnrd manner all sorts of incon- 
gruous land forms. Under the rational 
method, diagrams and especially block- 
diagrams, of which more will be said be- 
low, arc of immense service; they present 
the graphic equivalent of deduced forms, 
whereby another pei-son than the deduccr 
may easily apprehend the intended mean- 
ing; and they serve at the same time as 
graphic definitions of a systematic termin- 
ology. 

b’urtlicrmure, each memher of the em- 
pirical senes has to be learned without con- 
sideration of its origin and without expla.- 
nation of its relation to other forms. 
Hence to the geographer who employs the 
empirical series, the corresponding actual 
forms in a landscape will seem to stand in 
purely arbitrary association with one 
another; the occurrence of one element of 
form can not be logically taken to indicate 
the associated occurrence of another ele- 
ment; the use of empirical types in the 
description of actual landscapes or regions 
requires that every part must be deseribed 
for itself. On the other hand, all the 
types in an explanatory series, and par- 
ticularly the deduced types, are learned 
in view of their origin by the action of 
some reasonable process on some speoifled 
structure through some limited period of 
time; and hence type-forms of this kind 
ate neoessanly considered in relation to 
their natural associates. The association 
may be regional; as in the case of the differ- 
ent parts of an ideal landscape produced 
by the imaginary action of prooesa on 
stmoture to a given stage of development; 
or the association may be sequential, as in 
the case of a single element of form fid- 
lowed in imagination along its sueoettiTC 
stages of erosional change, from the ini- 
tial, ihrongh the sequential to the nltiihatB.. 
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As a further contrast, all the many mem- 
bers of an extended empirical series of 
ideal types must be learned arbitrarily 
and separately, for no mncmonie aid from 
explanation attaches to any of them. All 
the members of an extended explanatory 
series may be divided into groups, so that 
the groups themselves shall have certain 
highly suggestive general relationships, 
and so that the members of each group 
shall be treated as systematically inter- 
dependent and casilj" remembered. The 
development of the explanatory series is 
immensely aided by the mental process of 
deduction, which may be earned on by a 
trained student anywhere and at any time 
at Ins convenience; but deduction has no 
signifleant place in the preparation of the 
empirical aeries, each member of which 
must originally be learned by some ob- 
server, traveling about in the actual 
world. 

Having now pointed out the strong con- 
trasts between these two kinds of type 
forms, in terms of which the descriptions 
of natural landscapes and regions must be 
made, let me hasten to state that no one 
to-day uses either kind in its purity. The 
most conservative empiricist will introduce 
some explanatory types and terms in con- 
nection with forms of which the origin 
is manifest, such as sand dunes, deltas, 
volcanoes and sea oliflfs; while the most de- 
termined rationalist will not infrequently 
find certain actual features which he can 
not explain, and for which he can there- 
fore establirii no corresponding, explana- 
tory types. The difference between the 
empirioist and the rationalist is therefore 
not so much in their practise as in their 
intention. The empiricist introduces ex- 
planatory terms as it were by accident; he 
makes no conscious effort to substitute ex- 
planatory types for empirical types, and 
he has no definite intention of introducing 


explanation as the most effective means of 
description. The rationalist, on the other 
hand, consciously and intentionally strives 
to find out the origin of every form that 
he observes, and then trie.s to describe 
every observed form systematically in 
terms of deductively developed type forms. 
The conservative empiricist condemns the 
rash rationalist as using a dangerous 
method, in that it must often be unsafe to 
describe what one set's in terms of what 
one does not and can not see ; and in that 
it is unwisely venturesome to introduce 
theoretical considerations, which are in 
many cases necessarily more or less doubt- 
ful, instead of holding to direct observa- 
tion which is essentially safe. The san- 
guine rationalist enticines the hesita- 
ting empiricist as using a blind method, in 
that it is short-sighted to describe only 
those things which can be seen with the 
outer eyes, and unreasonable to omit all 
those illuminating explanatory considera- 
tions, theoretical though they be, by which 
BO much light is thrown on empirical facta, 
and by which the way is indicated to many 
facts which the empiricist overlooks. 

My own preference for the explanatory 
method is so strong that the preceding 
paragraphs have probably done some in- 
jostice to the empirical method. Be this 
as it may, it seems to me a plain duty to 
use to the utmost every explanatory rela- 
tion that we can discover, in so far as it 
aids us in describing existing landscapes. 
If the explanation seems assured, it may 
be used without qualification ; if it appears 
somewhat venturesome, explicit notice may 
be given of its insecurity by introducing 
warning words; for example, ‘‘as if.” 
The extraordinary advances made in the 
understanding of the evolution of land 
forms'ln the last half century, particularly 
those advances made b;^ the government 
geological surveyors in the arid southwest- 
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em part of the country, oan not be neg- 
lerted by the geographers of this new 
century. The only matter that is ques- 
tionable is the manner in which the ad- 
vances shall be practically applied in geo- 
graphical investigation. 

GEOLOGY, AS SUCH, TO BE AVOIDED IK GEO- 
GRAPHICAL DESCRIPTIONS 

The influence of geology upon geography 
has indeed been so great that it has come 
to be a common practise to introduce some 
statement of geological history, as if in 
explanation of the origin of land forms, so 
as to aid in their description; hut if geo- 
logical history is introduced in a more or 
less hapbaaard way, it often goes too far 
in taking the attention away from the geo- 
graphical present and holding it too long 
on the irrelevant past; and it often does 
not go far enough in the way of empha- 
sizing the origin of visible forma. The 
accidental geological explanation is more- 
over espeeislly deficient in not developing 
a carefully extended series of deductive 
types, in terms of which existing forms 
may be presented. In some way or other 
such a series of types certainty ought to 
be developed and carried in the mind as 
an indispensable equipment for outdoor 
observation and description. The way that’ 
has been most convenient, effective and 
helpful in my experience is the one em- 
bodied in the method to which I have 
given the name “structure, process and 
stage,” and of which some illustration 
has been afforded by the examples pre- 
sented abeve from my Italian excursion. 

TUB SCALE OP VERBAL DESCRIPTION 

There are certain supplementary con- 
siderations regarding the description of 
land forms to which brief attention may 
be given. The first concerns what may be 
called the scale of verbal description, and 


corresponds to what we familiarly under- 
stand by the scale of a map. The well- 
trained cartographer has bad conscious 
practise iu reducing large-scale maps to 
small scale, and knows that in so doing 
ho must intelligently and critically se- 
lect the major features for retention and 
the minor features for omission ; he knows 
also tliat a really good small-scale map can 
he made only by reducing it from a well- 
prepared map of larger scale. What I 
wish to point out here is that the principle 
of large and small scales may be applied 
not only to maps, but to verbal deserip- 
tions as well. The kind of maps here con- 
sidered are not thoae sketch maps of hasty 
route surveys, in which Isrge spaces are 
necessarily left blanks; these would corre- 
spond to the verbal reports of hurried ex- 
cursions in which the writer is well aware . 
that his records are deficient in many ie> 
apecta. It is here a question of more tlioj» 
ough work, that is, of maps for which alt 
necessary snrveys have been made, and of 
descriptions for which all necessary 
studies have been completed, Then, just 
as a cartographer must intelligently select 
certain features to be retained in reducing 
a large-scale map to a smaller scale, so a 
geographer, who has already gained suffi- 
cient information about a district to com- 
plete an elaborate or large-scale deserip^ 
tion of it, most critically select the major 
features for retention and the minor fea- 
tures for omismon, in compressing hi* ao* 
connt to the space of small-scale presenta- 
tion. 

In view of this principle, the geograifijef 
who wishes to make a well-considered, tejef 
statement concerning a district or r^fion 
must first learn a good deal more about it 
than can be contained in a little spaoe« 
He must then intelligently and critically 
select tjie major features for Mtantion and ' 
the minor featnres for omiisien. He jnbM 
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furthermore Carefully study the capacity 
and the limitations of verbal description, 
and thus come to perceive that hia task in 
setting forth the features of a district in 
words is altogether different from that of 
the cartographer in setting forth the facts 
graphically. Cartographic representation 
permits, and indeed requirea, the indica- 
tion of every element of form that is 
reached by its scale, and gives to each ele- 
ment a definite location and dimension. 
Hence the cartographic representation of 
geographical features is very definite. 
The eye, when first looking over a map, 
glances from part to part, and apprehenda 
chiefly those elements which by repeated 
occurrence give character to the district, 
and those which by reason of exceptional 
peculiarities stand forth from the others; 
afterwards, special parts of the map may 
be more closely examined. On the other 
hand, verbal description can hardly he 
understood unless the reader follows the 
order of presentation chosen by the writer. 
The desoription will be fatiguing if it at- 
tempts to state the location and size of 
every element of form ; it is therefore best 
employed to state the generalized char- 
aeteristies which the eye would perceive 
in looking over a map, thus giving first 
emphasis to prevailing features, and only 
secondary emphasis to less important 
special features. After the leading facts 
are thua presented, more elaborate des- 
cription may well follow, with due atten- 
tion to what may be called "local eolor.’’ 

Inasmuch as verbal presentation is nec- 
essarily linear, one item following another, 
emphasis is automatically given to those 
items which come first ; subordinate rank is 
indicated for such items as are assigned a 
latsr place; but on a map there is no be- 
gtauing or end; the whole surface is pre- 
Huted simultaneously, and the student may 
take up any part he pleaaes. If any 


one wiahes to learn minute details as to the 
length or direction of certain small 
streams, the location and altitude of hills, 
and so on, he can best flnfi them on a map; 
but if he wants a well-phrased charaeteri- 
zation of a district, he will be best helped 
by a verbal desoription, on a scale appro- 
priate to the ocoBsion. Hence the impor- 
tance of giving conscious practise to the 
preparation of verbal descriptions of a 
given district or region on different scales ; 
one might be ten lines long; another 
might fill a page; a third, a chapter; a 
fourth, a volume. A geographer who pro- 
poses to make himself proficient in his sci- 
ence ought to practise himself as thor- 
oughly in writing descriptions on different 
verbal scales as in drawing maps on differ- 
ent graphic scales. 

THE STYLE OF VEEBAI, DESCBIPTION 
Maps differ in style as well as in scale. 
A wall map on a given scale ia coarse-tex- 
tured, so that certain leading features may 
be seen across a room. A map of the same 
region, and on the same scale, divided into 
sheets and bound in an atlas for library 
use, is crowded with minute details of fine 
texture. Verbal descriptions also may vary 
in style as well as in scale. For example : 
the first account of the dissected coastal 
plain on the Adriatic border of Italy may 
be regarded as of medijim scale and of 
technical style ; the several following para- 
graphs, in which the same ideas are pre- 
sented in more general language, is on 
larger scale, so far as space is ooneerned, 
but as it is of popular rather than of tech- 
nieal style, it really adds no new facte, 
nothing but ease of apprehension to the 
smaller scale desoription ; hence it may be 
compared to a wall map, in being offered 
to ready understanding. On the other 
hand, if the increased space had been given 
to a continuation of the tei^ieal deser^- 
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tion for the purpose of bringing in many 
details, the larger scale of description 
might then be compared to a larger scale of 
a map for library use, in which many 
small features are indicated. Hence style 
as well as scale requires consideration ; and 
in acquiring the art of geographical de- 
scription, conscious experiment and prac- 
tise should be given to various styles as 
well as to various scales. 

From all this it must appear clearly 
enough that the preparation of an effective 
verbal description, after all necessary field 
studies have been made, will require the 
careful consideration of several different 
points. The style to be adopted should be 
first determined according to whether the 
description shall be technical, for trained 
geographers; or popular, for intelligent, 
mature, non-technieal readers; elementary, 
for young beginners. Second, considera- 
tion must be given to the scale or space 
permissible, aooorddng to the opportunity 
for publication and to the relation which 
the description bears to the rest of the 
volume in which it may be only a part. 
In view of the style and the scale as thus 
determined, the critical selection of certain 
items to be included and of others to be 
excluded may come next; and with this • 
should go the careful determination of the 
order in which the included items shall be 
presented. It has already been shown that 
various items concerning location, dimen- 
sion, attitude and direction of subordinate 
features had best be omitted from verbal 
descriptions, because they have their better 
place on a map ; if included even in a large- 
scale verbal description of technical style, 
they will make it unreadable. It is chiefly 
the generalized treatment of dominant or 
of recurrent elements that deserve verbal 
statement, with subordinate place for the 
more significant exceptional features. 


THE OBOBB OF PBBSENTATION 

As to order of presentation, a whole 
essay might he written. I shall here 
emphasize only certain leading principles. 
The first is, to present the main idea in the 
first sentence; to give at once, at the very 
outset, a general block-statement for the 
district concerned. The reader will then 
most promptly apprehend its general na- 
ture, most easily follow the explanatory 
paragraphs as they are expanded, and most 
readily appreciate subordinate features, 
item by item, as they are introduced in 
orderly advance. The case is utterly dif- 
ferent from that of a novel or a play, in 
which It is appropriate enough to conceal 
the plot till the end is approached; here 
the reader or listener enjoys being kept in 
the dark while the story is developed. But 
in a scientific essay, the reader ought, con- 
trary to common practise, to be made aware 
of the end at the beginning, particularly if 
the explanatory method of description is 
employed; so that as the description ad- 
vances, the leading explanatory ideas as 
stated in the first paragraph may be con- 
stantly confronted with the evidence that 
hears upon them, and so that the smaller 
features may be immediately placed in 
their proper position with respect to the 
general scheme. Narrative descriptiona, in 
which items are presented in the order of 
encounter in the field, may be appropriate 
as a meaM of recording the work of hasty 
reconnoiasances,' but when the narrative 
method is employed in the presentation of 
more careful studies, the most that can he 
said of it is that, as far as scientific geog- 
raphy is concerned, it is a very easily ac- 
quired and unambitious method. 

It has already been pointed out that the 
location of natural features should not be 
indicated by means of their relation to 
small artificial features, meh as littJe vit 
lages, which must be unknown to meat 



Joi™ 17, 1*10] 


SCIENCE 


941 


readers; but, on the contrary, that small 
artidcial features, such as little villages, 
ought to be located in relation to the previ- 
ously dceoribed natural features, to which 
they stand in some reasonable relation. 
This principle should surely be carried out 
by those who believe that the location of 
artificial features exhibits some response to 
physiographic environment. Likewise, an 
individual hiU or stream should not be 
first indicated by its name, which is the 
least natural thing about it, and which is 
unknown to the reader and therefore of no 
assistance to him in bis reading. Such 
features should be intiwiuced in general 
terms, by first describing the whole group 
of features to which they belong, and then 
singling out such members of the group 
for location and name' as may be desired. 

It is of prime importance to the writer 
to test his own description as he prepares 
it; to determine whether his manner of 
announcing the most general features is 
thoroughly effective ; whether the order in 
which he introduces secondary and tertiary 
items is the most appropriate. Practise 
added to close scrutiny can alone develop 
proficiency. On the other hand, when a 
carefully prepared description reaches the 
reader, he must exercise a considerable de- 
gree of attention and skill, in order to 
apprehend the full significance of the 
writer’s terse phrases ; and he must use a 
akilful imagination in the process of visuol- 
iaing the forms, large and small, as they 
are introduced by the writer. Here again, 
nothing but practise can produce profi- 
ciency ; and all this suggests that the train- 
ing of a would-be geographer ought to in- 
clude conscious, well-plauned exercises in 
all these processes of observing, general- 
ising, writing, reading and visualizing, just 
as surely as it should include exercises in 
ntrveying and map-drawing. 


OBAPHIO ATOS IN OEOGSAPBIOAL DES08IPTION. 

The best geographical descriptions fall 
short of satisfying the reader if they are 
purely verbal; they ought to be supple- 
mented by graphic devices wherever pos- 
sible. A small scale map may be intro- 
duced to great advantage on an early page, 
in order to exhibit general locations ; hence, 
well known as Italy may be, the places 
above mentioned in connection with my 
Italian excursion are probably identified' 
more easily and more promptly than they 
would be otherwise, by means of the out- 
line map. Fig. 1, prepared in an hour, here 
reduced to small scale, on which our route 
may be followed and on which the Ancoua 
district and the valley of the Lamone above 
Faenza may be quickly found. A larger- 
seale map may, if available, be appropri- 
ately provided to aooompany more detailed" 
descriptions; a good purpose is served in 
this respect by the elaborate sheets of the; 
Italian topographical map, 1:100,000, al- 
ready mentioned, which clearly exhibit the' 
mature dissection and the even truncation 
of the coastal plain, south of Ancona, and" 
the strand plain by which the former sea 
cliffs are now separated from the shore- 
line. Photographs and sketches serve to il- 
luminate the text ; but in recent years pho- 
tographs have been rather recklessly used, 
particularly when they are printed in a 
very blurred condition on rough paper. 
Sketches are in many caacs more service- 
able, even though less accurate, than pho- 
tographs, because they show what the ob- 
server wishes them to show. As a subor- 
dinate matter, let me add in this conneotion 
certain details that are often overlooked, 
if one may judge by many illustrations in 
Bcientiflo journals. First, the size of the- 
page on which a figure is to be printed 
ought to be learned before the figure isi 
drawn. Decision should then be mode t»- 
to whether the figure shall occupy the- 
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whole breadth of the page or only half- 
breadth ; and to do thia it is worth while to 
sketch the figure roughly on the scale that 
it will have in the text. When this is 
settled, the figure should be redrawn on 
double scale wjth really black ink in smooth 
firm lines, so that it may be effectively 
reduced in making a black and white 
‘'process” cut. If any lettering is in- 
cluded, let it be plain and unshaded. 
The number and title of the figure ought 
not to be drawn on it or below it; both 
can be set up in type, when the figure is, 
printed in its proper place in the text, thus 
saving in time and gaining in appearance. 
These are trifles; but trifles ought to be 
properly attended to, and not neglected. 

In addition to the various cartographic 
and pictorial aids thus far mentioned, let 
me call special attention to the device 
known as block diagrams, or bird’s-eye 
views, such as Figs. 2 and 3, which may 
he designed so as to form useful supple- 
ments to descriptions that open with con- 
densed block statements. Both tell the 
plot of the whole story at the beginning, 
and thus allow the reader to place all 
details where they belong, when they are 
met in later paragraphs. Just as block 
diagrams aid in giving graphic illuatration 
to the members of scries of deduced type ’ 
tonus, as has already been mentioned, so 
they Kj(l in the understanding, the descrip- 
tion of actual regions, because they serve 
so immediately to present the generalized 
type forms with which the observer com- 
pares the actual forms. When seen comer- 
wise, block diagrams have the advantage 
of presenting two structural sections, if 
desired, in immediate association with the 
surface forms that have been carved on the 
structural mass. When drawn in groups, 
they have the further advantage of com- 
pressing into a single view the several suc- 
cessive stages of development, which are 


verbally presented or implied ih the State- 
ment of the text. 

Diagrams of this kind are not and are 
not meant to be mere pictures of observed 
landscapes, for they must always be simpli- 
fied by the judicious omission of much un- 
essential detail, and greatly compressed by 
the omission of many repetitions of similar 
elements. They may indeed be rather 
fanciful, in being designs rather than 
copies of nature, as is the case with Figs. 
2 and 3, above. They should be simply 
drawn so as not to demand too much time 
m preparation, yet they may still be vivid 
and effective in aiding the reader to grasp 
the meaning of the writer, 

No one may be more conscious of the 
defects of diagrams than the one who has 
drawn them. In the' imaginary view of the 
dissected coastal plain south of Ancona, 
here given in Pig, 2, the hill shading ia 
very rough, all the slopes are drawn con- 
vex, and hence fail to show the graceful 
concave lower sweep down to the valley 
floors. The terraces in the main vaUeys 
and the narrow belt of oldland included in 
the background arc too definite and dis- 
tinct. The absence of all indications of 
forests and fields, of villages and roads, 
gives an impression of barrenness and 
vacancy that does no justice to the pleasing 
reality. Moreover, the dissected hills end 
the broad valleys of two consequent 
streams extended from the oldland do not 
correspond to any particular hills and val- 
leys of the district concerned ; they merely 
show the observer’s generalized idea of the 
kinds of hilis and valleys that characterize 
the district. Nevertheless, the drawing 
has a value in immediately presenting the 
essential features of a late maturely dis- 
seeted plain, in which the streams and val- 
leys are prevaUing consequent, with mm 
insequent branches-, iu which the bill trifbw . 
are all reduced to gently graded 



JtoK* 17, IWO] 


soiEim 


m 


aad in which the spurs in the foreground 
ate all evenly truncated by the former sea 
cliff, in front of which the strand plain is 
now prograded. 

Similarly, the invented sketch given in 
Fig. 3 shows only the kinds of features 
that were noted in the valley of the La- 
mone, and not the actual features them- 
selves. The maturely dissected hills de- 
veloped on the more resistant structures 
occupy the middle and left of the view; the 
incised meandering valley of the second 
eyole, is maturely opened beneath the floor 
of the broader, late mature valley of the 
first cycle ; the sharp-cut side gorge through 
the hills of harder structure in the left- 
center contrasts with the wider side valley 
on the right, where the weaker clays of Uie 
dissected coastal plain replace the more 
resistant strata of the Apennme foothills ; 
and in immediate association therewith is 
seen the broadened floor of the main stream 
after it passes from the more resistant into 
the less resistant structures. The diagram 
would surely be much more faithful, if it 
had been drawn from a hilltop on the near 
side of the valley instead of from the 
imagination of what such a hilltop view 
would be. Many of the lines would be 
smoother and steadier, if they bad been 
drawn by a professional draftsman; but 
diagrams prepared by some one else than 
the observer are hardly more satisfactory 
than lectures prepared by an expert type- 
writer instead of by the lecturer himself. 

Block diagrams are more immediately 
underatood than maps are; they are vaatly 
superior to mere profiles, which of all 
graphic devioea ate of least value to the 
^grepher; for he is concerned with sur- 
faces, not with lines; yet if profiles are 
wsgit^ they are found along the side of 
block diagrams, in their proper position 
, vtith respect to the adjoining surface. For 
^ pttrpose here indicated— that of giving 


on' immediate introduction to the whole 
story— block diagrams are as much more 
serviceable than photographs, as photo- 
graphs are more serviceable than block 
diagrams when it comes, later, to the pre- 
sentation of details. One of the <Aief 
values of block diagrams remains to be 
mentioned; they can be drawn from any 
desired point of view, as in the ease of 
Pigs. 2 and 3, so as to show the features 
represented in the best possible relation to 
each other. Some ingenuity in the way 
nf inventing and designing is here called 
for; and it is well expended if the final 
diagram is thereby drawn in the most ef- 
fective manner. 

An objection that is often raised against 
the use of block diagrams— that their 
preparation demands a knowledge of draw- 
ing— ought to have small weight among 
practical geographers, eigieoially among 
the younger ones. To object to an effective 
kind of diagrams because their preparation 
demands a moderate skill in drawing, is 
like objecting to horseback riding during 
a geographical excursion in the West be- 
cause it involves a little skill in the saddle ; 
or to the use of original photographs as 
illustrations, because their preparation re- 
quires a little acquaintance with oameraa 
and films; or to the consultation of Euro- 
pean journals, because this calls for a mod- 
erate knowledge of foreign languages; or 
lo map-making, beoansc it depends on an 
elementary understanding of cartography; 
or to preparing a written report, because 
it involves a knowledge of composition. 
There must, of course, always be a great 
difference in the proficiency that different 
geographers will reach in these several as- 
sociated arts; but any one who is in earnest 
in his work may soon acquire a profitable 
reading knowledge of a foreign language 
w two, or a suffloient comfort in horse- 
back travel, or a simple proficiency in 
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photography, or a reasonable expertness in 
writing reports on various scales and in 
various styles, and also a helpful handiness 
in drawing diagrams. The only serious 
point here to be settled by a practical 
geographer is; are diagrams, foreign lan- 
guages, photography, and riding, and so 
on, really helpful in the kind of work that 
he proposes to undertake ; if they are, then 
he will as a matter of course set about 
acquiring some degree of skill in each and 
all of them. 

OBJECTIONS TO THE METHOD OP STBUCTURE, 
PBOCESB AND STAGE 

Allow me briefly to consider some of the 
objections that have been urged against the 
method of structure, process and stage in 
the description of land forms. A Oerman 
geographer has regarded that part of the 
method which involves the scheme of the 
cycle of erosion as too rigid, and has likened 
its use in the description of natural land- 
scapes to the cramping of nature in a strait- 
jacket Such a criticism only indicates the 
complete failure of the critic to apprehend 
the method ; for it is essentially elastic and 
adaptable; much more so, 1 believe, than 
any other method of description that has 
been formulated. 

Some other critics have regarded the 
method as too geological, because it requires 
the consideration of underground struc- 
tures and of past processes. This it cer- 
tainly does require; nevertheless, it intro- 
duces underground structures only so far 
as they aid in the appreciation of visible 
surface forms ; and it introduces past proo- 
essCB only in so far as they aid in the 
explanatory description of actual surface 
features. In this respect, it is interesting 
to note that, judging by my experience in 
Germany a year ago (1908-09), the method 
of structure, process and stage is much less 
geological than the method of geographical 


description commonly employed by the 
younger geographers at the University of 
Berlin; for they habitually present past 
geological conditions and processes as such, 
and treat them as characteristic parts of 
geographical reports, even though the 
events thus brought in from the past bear 
in no direct or helpful way on the features 
of the present. Many interesting discus- 
sions were held on this point, always with 
the object of trying In emphasize the exist- 
ing visible landscape as the object of a 
geographer’s work, and hence with the 
wish to exclude every geological item, how- 
ever interesting in itself, if it had no help- 
ful beanng on the observable facts of 
to-day. For example, I queationed the 
value of the geological term, Tnossic, in 
the account of a certain district in Hesse ; 
my contention being that all a geographer’s 
needs were satisfied when the composition, 
structure, thickness and attitude of the 
formation concerned were stated, without 
regard to its date ; but German geographers 
seemed to be in favor of including the 
names of geological formations in geo- 
graphical descriptions. The geologist of 
course wishes to know the date of origin, 
as well as the present structure and atti- 
tude of the formations that make up a 
' district ; but the geographer has little or 
no need of such historical information, 
although it is extremely important for him 
to know to what stage of erosion the dis- 
trict concerned has advanced in one or in 
several succcasive partial cycles. However, 
this is a subordinate matter. 

An English geographer has expressed 
some doubt as to whether the method ot 
structure, process and stage, which he 
recognizes to be of value for the descrip- 
tion of small districts, will prove service- 
able lor the description of large regions. 
My ovm opinion on this point is that it« 
valne for large regions can only be deter- 
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mined by experiment, which I should like 
veiy much to see tried. In any case, we 
can gain no comprehenaion of large regions 
save by gathering and by generalizing ob- 
servations of small visible landscapes. It 
is fair to expect that the better our under- 
standing of detailed morphology, the better 
we can summarize general features. My 
own experience in describing the larger 
subdivisions of the United States and of 
Europe would encourage me to say that the 
explanatory method can be well used for 
the treatment of such areas; but I have 
made few systematic experiments with any 
other method of description. 

Another geographer has expressed his 
fear that an explanatory method of de- 
scription for land forms will prove danger- 
ous in the hands of untrained students, 
and that young disciples may apply it in a 
way that will cause anxiety at first and 
horror afterwards. Horror is rather a 
strong word to use in this connection ; but 
I can instance several examples that have 
caused me some anxiety, and others which 
have, I am sorry to admit, .shocked me, to 
say the least. There is the case, for ex- 
ample, of a geographer who, inasmuch as 
he submitted an article to me for criticism, 
and accepted the criticisms that I made, 
may perhaps be regarded as a disciple to 
that extent; but surely he caused me some 
anxiety by stating in essence that “gran- 
itic districts are of rugged form.” His 
evident error here was the failure to con- 
sider the erosional process and the time 
element, or stage of erosional development, 
in his partly explanatory treatment; for 
resistant as granite is, rugged as its forms 
may be in a youthful stage of normal ero- 
•ion, and sharp as they may be in a mature 
stage of glacial erosion, granite must have 
subdued and rounded forma in late ma- 
turity; and like every other kind of rock, 
even the hardest granite must be worn 


down to low relief of very tame expression 
in old age, as abundant examples testify. 

In another ease a geographer who ex- 
plicitly declared himself to be my disciple 
shocked me by the additional declaration 
that the scheme of the cycle of erosion, 
which is essentially involved in the method 
of structure, process and stage, must be 
inappheablc to districts in which frequent 
movements have taken place, because for- 
sooth he thought that the scheme of the 
cycle could be used only where complete 
cycles ran their couree ! In both these 
cases and in various others of a similar 
kind, criticism ought not to be directed 
against the explanatory method of descrip- 
tion, but against its wrong use. It is 
proverbial that “a little learning is a dan- 
gerous thing”; the proper guard against 
such danger is better found by decreasing 
the careless use of an explanatory method 
than by discouraging its careful develop- 
ment. 

And finally, to close these comments with 
one that suggests a most peculiar attitude 
on the part of the critic, it has been ob- 
jected that the method of structure, process 
and stage can not be applied until one 
knows all about the district that he is de- 
scribing. In BO far as the use of the 
method may require an observer to qake a 
serious study of a district before be at- 
tempts to tell about it, the method is 
thereby recommended; but as a matter of 
actual experience, the explanatory method 
has proved useful even in the most hasty 
reconnoiasance, because it aids so grent^ 
in directing observation to significant, 
points, which might as likely as not essape 
the attention of a blind empiricist. 

The kind of criticism that the method of 
struoture, process and stage really needs 
is, as has already beep intimated, critioism 
based on the experimental and eompaxative 
use of various methods, each method being 
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first carefully thought out, and then all the 
methods being thoroughly and impartiaUy 
applied to one and the same district. 
Experiment of this hind ahouM of course 
be made by various observers of different 
trainings and preferences, and in different 
localities. Precisely this sort of experi- 
mental criticism was attempted during the 
Italian exeursiou of 1908, but under condi- 
tions, as already pointed out, that predis- 
posed the jurors to a verdict in favor of a 
particular method. It would be a good 
thing for geographical progress if a larger 
experiment of the same kind could be 
made. I trust that our association may 
some day actively engage in such an 
enterprise. 

W. M. Davis 

Camseiikii, Mass. 


THE OSADVATE EVHOOh OP PRISOBTOE 
VElVEBaiTY 

Ha. W. 0. pROCTUi has renewed his gift of 
$600,000 for the Graduate College of Prince- 
ton University on the same conditions on 
which it was originally made, except that in 
view of the bequest of Mr, Wyman for the 
graduate school, which it is thought will 
amount to $3,000,000, the $500,000 to be col- 
lected to secure Mr. Procter's gift is to be used 
for the endowment of the preceptorial system 
in the college. After the meeting of the trus- 
tees on June 9, President Wilton gave out 
the following statement: 

By the will of the late Isaac C. Wyman, of the 
class of 1848, a great bequest has been deft to the 
university m terms which must be aceeptable to 
every frieml of Prlncetbn and of the higlir learn- 
ing. Its amount is expected to be sulBcient to 
enable us to form a great graduate faeulty and 
equip graduate teaching upon as liberal a scale 
as we should desire. 

William Cooper Procter, of the class of 1883, 
lias, with admirable generosity, offered $500,000 
to the university lor the equipment and endow- 
ment of the Qraduate College upon terms whidi 
will, I feel eonfident, commend themselves to 
every member of the board. 

Mrs. Bussell Sage has completed our great 


obligation to her by offering to extend the beauti- 
ful building she mesnlly presented to the univer- 
sity and to add to it the great tower which is 
lilmly to be the chief architeeturnl ornament of 
fcho unlveTHitys 

Mr. Procter malt™ it a condition of hli gift 
that the buildings of the Ciraduate College shall 
lie placed upon the golf links Strongly es my 
own judgment would dictate a different choice of 
site, the expi'etationa of immediate large develop- 
ment crcatwl by Mr. Wyman's bequest so alter 
the relative impoitance of the question of the 
position of the graduate college of residence that 
1 feel if to be ray duty no longer to oppose in 

of a majority of calleagncs m the hoerd. 

The recent discussion of the many questions 
eonneeted with the development and administra- 
tion of the graduate sehool has fortunately called 
forth frooi all pariJes expressions of ojiinion 
which show practical unanimity of jiidgineiit and 
purpose upon the questions upon whinh agreement 
was most important; inasmuch as it has devel- 
oped common consent that the life of the Graduate 
College ehould he organised upon the simplest 
and most natural lines possible, and that the- 
college should Ik, of common use and beneSl to all 
members of the graduate school, 

I, therefore, very heartily congratulate the 
board upon a eombinstion ol ciromnstancei whieh 
gives so bright a promise ot a successful and 
harmonious development of the university along 
linee which may command our common enthusiasm. 

BClESrmo NOTES AND NEWS 
- 8» Davto Gill, K.O.B., F.E.8., has been 
appointed a knight of the Prussian Order of 
Merit. 

Db. Wilhelm Eotjx, professor of anatomy 
at Halle and efaiinoot for his oontributione to 
embryology, celebrated his sixtieth birthday 
on June 9, when a PaUchrift in two volume* 
was presented to him. 

Dr. E. a. Schabfbr, professor of physi- 
ology In the University of Edinburgh, has re- 
oeived an honorary doctorate of medieine at 
the University of Berne, after lecturing at the 
University on "The Functions of the Pitui- 
lafy Body.” 

The oouhcil of the Hoysl Soeisiy of Art* 
has elected Mr. Theodore Boosevelt a .lif#. 
member of the society under the terms of tfr: 



Jto* u, iBio] SCIENCE HT 


fey-law wlucfe empowers it to elect aminally 
not mote tlurn fi^e persons who have distin- 
tinguislied themselves by the promotion of the 
society’s objects. 

New York Univerhiiy has Riven its doc- 
torate of laws to Dr. Henry Mitchell Mac- 
Cracken, who retires from tlio chancellorship 
of the University. 

PnoFEssoa Wimum James Beal, of the 
Agricultural College of Michigan, has an- 
nounced his intention of resigning the chair 
of botany at the end of the current scliool 
year, when he will complete forty .veers of 
continuous service. 

Da. Louis H. During has resigned from the 
chair of dermatology in the University of 
Pennsylvania, after a service of forty years. 

Mr. H. C. Beyer, a student in the Graduate 
School of Harvard University, is now an eth- 
nologist in the Bureau of Science at Manila. 

Dr, WoLmsTAN Thomas, assistant lecturer 
in the Liverpool School of Tropical Medicine, 
bat been appointed director of the new labora- 
tories supported by business firms at Mgnaos, 
in the state of Amazonas. 

D*. John M. Macfarlane, professor of bot- 
any in the University of Pennsylvania and 
director of the botan,l> garden, has been 
granted a leave of absence for a year, which 
he proposes to utilize in study at several of 
the European botanical centers. 

Professor Hatscnb Nakano, who bolds the 
chair of eleotrical engineering in tho College 
of Engineering of the University of Tokyo, is 
at present visiting this country. He received 
degrees from Cornell University in 1888 and 
1888. 

PBomaoB Erederiok Ef.eble, dean of the 
faculty of science of University College, Bead- 
ing; Dr. B. V. 0. Hart-Synnot, director of the 
departmffltt of agriculture, with three other 
representativee of the college, have been visit- 
ing'Oanada and the United Statee, to examine 
odt univenities and colleges, and eepecially 
the agricultural departments. 

PaorasROB GeMmr E. MoDsrmoit, who 
'hoI4> the chair of naval engineering at Cor- 
UniVeraity, having leave of abaence for 


next year, will superintend the erection and 
equipment of ship yards and dry docks at 
Bio de Janeiro He will sail in July for a 
tour of inspection of shipbuilding works in 
Europe, and after a similar examination of 
American ship yards, he will go to Brazil in 
October. 

Ok June 3 Professor A. Lawrence Botch 
gave an illustrated lecture, “ The Aerial Ocean 
and its Navigation,” at the annual Convention 
of Pennsylvania Engineers in Harrisburg. 

Professor Theobaui Smith, of Harvard 
University, delivered a lecture ou “ The Bela- 
tion between Human and Bovine Tubercu- 
losis,” at tho University of Illinois, on May 19. 

The following minute on the death of Dr. 
George Frederick Barker was adopted by the 
board of trustees of the University of Penn- 
sylvania on June 7: 

That the lioard has heard with deep regret of 
the dentil of (ieurge Frederick Barker, for tw emy- 
eight aetive and for ten years emeritus professor 
of physics in the university. Hi» lofty oliaraoter 
won for him the respect and afTeetlonalc regard 
alike of officer, teacher and student, while the 
distinguished honors accorded him and his con- 
tributions to science odded luster to the name of 
the university which he served so long and to 
faithfully. 

Mr. Joseph S. Harris, an officer of the 
U. 8. Coast and Geodetic Survey from 1854 
to 1864 and assistant astronomer of the north- 
western boundary survey, later prominent as 
president of the Philadelphia and Beading 
Bailway and other companies, a trustee of tho 
University of Pennsylvania, has died at the 
age of seventy-four years. 

Mr. Michael Cahteiche, for many years 
president of the Pharmaceutical Society of 
Great Britain, died on May SB, at the age of 
sixty-eight years. 

Dr. Emil Zuckersandl, professor of anat- 
omy at the University of Vienna, died on 
May 28 at the age of sixty-one years. 

The death is announced of Dr. Paulin Tro- 
lord, professor of anatomy in the Algiera Ool- 
lege of Medicine. 

The second session of the seventeenth In- 
temational Congress of Americanuta will be 
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Tiold at Mexico City from September 8 to 14. 
The sessions will be held in the lecture hull 
of the National Museum in Mexico City. An 
organizing committee has been formed, the 
president of which is Sefior Jnsto Sierra, sec- 
retary of public instruction and fine arts for 
the government of Mexico. The oongress will 
deal with questions relating to the ethnology, 
archeology and history of the now world. 

The Bockefeller Institute for Medical Re- 
search, which has been supplying the anti- 
meningitis serum gratis for several years, has 
announced that it may discontinue, at any 
time after the expiration of the next six 
months, its preparation and distribution on a 
large scale. The oonsensus of medical opin- 
ion, based on the employment of the anti- 
meningitis serum in widely separated epidem- 
ics of meningitis, is to the effect that it is of 
undoubted value in reducing the mortality 
and preventing the severe consequences of the 
disease. The serum is without effect in any 
'Other form of meningitis than that caused by 
Diphcoccus intraceltularis (Weichselbaum) 
and its favorable action is most pronounced 
when it is applied early in the course of the 
disease, Hence it is desirable that state and 
municipal laboratories, engaged in the prepa- 
ration of diphtheria antitoxin and allied 
products, should undertake the preparation of 
the scrum and provide means for controlling 
the bacteriological diagnoeis of meningitis, as 
they now do diphtheria and some other dis- 
eases. Unless the baoteriologioal diagnoeis is 
controlled by competent authorities, the serum 
will, undoubtedly, be applied in some cases of 
meningitis due to causes which are not subject 
to its action, and not a few oases of epidemic 
meningitis will be deprived of the benefits of 
its use. The serum is administered by being 
injected into the spinal canal by means of 
lumbar puncture, which operation is also re- 
quired to secure the fluid for the bacteriolog- 
ical diagnosis; and several separate injections 
of the serum are required in treating a given 
case. The effective employment of the serum 
is likely, therefore, to be restricted on account 
of the experience and skill required in its 
administration and the high cost of the com- 


mercial product, unless the . . 
tribution and, when necessary, administration 
are undertaken by state and municipd au- 
thorities. 

The department of plant pathology of the 
New York State College of Agriculture an- 
nounces the establishment of two more indus- 
trial fellowships. This makes four industrial 
fellowships which have already been estab- 
lished for tlie investigation of the diseases of 
plants. The two new fellowships are: The 
Herman Frasoh fellowship, established by the 
Union Sulphur Company of New York City. 
This provides for the investigation of the use 
of dry sulphur as a fungicide both to the 
plants and in the soil. This fellowship car- 
ries Dll annual appropriation of $3,000 a year 
for four .years and provides for a senior and 
jimior fellow. Mr, C. N. Jensen, formerly on 
assistant in the department of plant pathology, 
Cornell University, recently research fellow in 
the University of California, has been ap- 
pointed to the position of senior fellow, and 
Mr. F. M. Blo%ett, a senior in the depart- 
ment of plant pathology, Cornell University, 
has been appointed to tlie junior place. Two 
thousand dollars is to be used as salaries for 
the follows and $1,000 a year for carrying on 
tlie work. The John Bavey fellowship, estab- 
lished by the Bavey Tree Expert Company, of 
Kent, Ohio, provides for the investigatiw of 
heart rota of trees. It carries with it an 
annual appropriation of $750 a year, of which 
$500 ia used as salary for the Mow and $280 
for carrying on the work, Mr. W. H. Btnldn, 
who graduates from Wabash College this year, 
has been appointed to this fellowship. 

The following is a list of the men of def- 
ence and others who will accompany Captain 
R. F. Scott upon bis Antarotio expedition: 
Lieutenant E. R. G. R. Evans, R.N,, second 
in command (western party) ; Br. E. A, Wil- 
son, chief of Bcientifio staff, soologist and artist 
(western pszty); Lieutenant V. L. A. Cattip- 
bell, B.!?., leader of the eastern party; Lieu- 
tenant H. L. L. Fennell, B.N., magnetic and 
meteorological work in Terra Nova; Idsu- 
tenaat E. £. de F. Bennick, BJT. (westasU 
party ) ; Lieutenant H. B. Bowers, Bo^ 
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dian Marine (Terra Nova); Engineer Lieu- 
tenant E. W. Eller, B.N., chief engineer 
(Terra Nova) ; Surgeon G. M. Levick, RN., 
doctor, roologiat, etc. (eastern party) ; Surgeon 
E. L. Atkinson, E.N., doctor, bacteriologist, 
parasitologist; Mr. E. E. IJ. Drake, K.N., sec- 
retary (Terra Nova); Mr. C. H. Meares, 
charge of ponies and doge (western party) ; 
Captain L. E. G. Oates, Inniskilling Dragoons, 
charge of ponies and dogs (western party) ; 
Dr. G. L. Simpson, physicist (western party) ; 
Mr, T. Griffith Taylor, geologist (! western 
party) ; Mr. E. W. Nelson, biologist (western 
party), Mr. D. G. Lillie, biologist (Terra 
Nova) ; Mr. A. Cherry Garrard, assistant tool- 
ogist (western party) ; Mr. II. Q. Ponting, 
photographer (western party) ; Mr. B. C. Day, 
motor engineer (western party) ; Mr. W. Q. 
Thomson, geologist ( i western party) ; Mr. C. 
8, Wright, chemist (western iiarty); Mr. T. 
Gran, assistant (western party). 

vvrrsRsm' Am EDvcATioyii kews 

Thr Cleveland College of Physicians and 
Surgeons, which has been the medical depart- 
ment of Ohio Wesleyan University, will be 
oonsolidated with the medical department of 
Western Reserve University at the close of the 
present college year. The trustees of Western 
Eeaerve University have elected from the 
teaching staff of the medical department of 
Ohio Wesleyan University one member to the 
faculty and eighteen other members to the 
teaching atafi. President Thwing has an- 
nounced a gift by Mr, H. M. Hanna of $250,- 
000 as an additional endowment fund for the 
medical department. This gift is the first 
quarter of on additional endowment of $1,000,- 
000 which the nniversity now purposes to 
secure. 

Mu, David J. Eanmu, Jr., of St. Louis, 
founder of the David J. Esnken, Jr.. Sebod 
of Meohanioal Trades, has deeded bis fortune, 
eatimated at more than $3,000,000, to the 
hoard of truitees of the school, to be used for 
its msmtananoe and enlargement. 

Vm. SoasKbl Saos has given a further sum 
of IMS, 000 to Prineeton University for a 


tower and other improvements in connection 
with the dormitory she has given to the 
university. 

Dartmouth Oolleqe receives an adminis- 
tration building by the gift of $50,000 from 
Mr. and Mrs. Lewis W. Parkhurst, of Win- 
chester. It is a memorial to their son. Wilder 
Lewis Parkhurst, who died daring his sopho- 
more year at the college. 

Bv the will of Augustus L. Revere Harvard 
University receives $20,000 to found a Revere 
family memorial fund. 

Thr recent commencement exercises at the 
University of Alabama were marked by the 
formal acceptance by the university authori- 
ties of two new buildings, Comer Hall and 
Smith Hall. The dedicatory address for 
Comer Hall, the engineering building, was 
delivered by Mr. F. H, Crockard, first vice- 
president and genera] manager of the Tennes- 
see Coal, Iron and Railroad Company, and 
that for Smith Hall, the geological-biological 
building, by Dr. ,1. A. Holmes, of the United 
States Geological Survey. These two build- 
ings were erected at an approximate coat of 
$300,000. Smith Hall has been named in 
honor of Dr. Eugene A. Smith, who, at pro- 
fessor of geology and state geologist for many 
years, has rendered eonspiouous service to the 
state. A native of Alabama, he was educated 
at the University of Alabama and at Heidel- 
berg, receiving the doctor’s degree at the latter 
in 1868. Ho has held his present position as 
professor of geology since 1871 and has been 
state geologist since 1873. Dr. Holmes, in his 
address dedicating Smith Hall, stated that, in 
having spent Uiirty-seven years continuously 
in the service of one state, Dr. Smith holds the 
record for length of service among living state 
geologists. 

At the Johns Hopkins University, Dr. E. 8. 
Jennings, now professor of experimental zool- 
ogy, has been appointed Henry Walters pro- 
fessor of zoology and director of the biological 
laboratoiy, in sucoassion to the late Profeasor 
W. E. Brooks. 

Gasmil Campbell, of Dartmouth College, 
will retire from the Stone professorship of 
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intellectual and moral philosophy. He haa 
been an officer of the coUeere since 1888. 
Dr. W. H. Sheldon has been transferred to 
the professorship made vacant by the retire- 
ment of Professor Oamphell. Dr. Walter 
Van Dyke Bingham, now instructor in educa- 
tional psychology in Teachers College, Colum- 
bia University, will join the Dartmouth fac- 
ulty as an auistant professor of psychology. 

At the University of Missouri, Dr. 0. D. 
Kellogg has been advanced from the rank of 
assistant professor to that of professor in 
mathematics. 

Da. A. 8. Peabse has been promoted to the 
position of assistant professor of zoology at 
the University of Michigan. 

At Dartmouth College advances in grade 
from instructorahips to assistant professor- 
ships have been voted to Charles E. Hawes, in 
anthropology, Leon Burt Eichardson, in chem- 
istry, and Dr. George Sellers Graham, in 
pathology. 

H. S. Jacesoh has been appointed professor 
of botany and plant pathology in the Oregon 
Agricultural College. Mr. Hackson has been, 
since August, 1900, research assistant in plant 
pathology at the Oregon Agricultural Experi- 
ment Station. 

Nei.s C, Nelson and Thomas T. Waterman 
have been appointed instructora and assiatant 
curators in anthropology at the University of 
California. 

Jacob Parsons Schakffeb, instructor in 
medical anatomy in the Ithaca division of the 
Medical College, has been promoted to an as- 
sistant professorship of medical anatomy. 

Mr. T, Townsend Smith, at present the 
holder of the Tyndall fellowship in physios 
in Harvard University, has been elected in- 
structor in physios in the University of 
Kansas. 

DimjHHIOX AND CORBBSPONDmOS 
THE DEFINITION OF FOBOE 

The discussion now going on in Sohinoe 
concerning the language to be used in ex- 
plaining to students what force “it,” must 


bo of great interest to students. They Will 
observe that there is good reason for (be ob- 
scurity of their own vision. In the physios 
department, the Student might finally leam 
to distinguish between the pound and the 
weight of a pound. In the engineering de- 
partment he learns that a pound is a pound, 
and that the weight of a pound is also a 
pound. In the physics class he will be as- 
sured that the weight of a pound is difier- 
ent at different places. He will learn that 
the weight of the earth is equal to the weight 
of any other body which it attracts. The 
weight of the earth is equal to the weight of 
a pound, of a gram, of a ton or of the moon. 
In the engineering department he will be 
taught that the weight of the earth is equal 
to the weight of 1.38 X 1®“ pounds. There 
was a time when the use of the phrase “ con- 
servation of forces” was excusable. We do 
not discredit Helmholtz for saying in 1854 
that “nature as a whole possesses a store of 
force which can not in any way be either in- 
creased or diminished,” or that “ all force will 
finally pass into tlie form of heat." The 
words had not yet been given definite mean- 
ings. whicli would enable one to say what ho 
had in mind. 

The electrical engineers of our time have 
no difficulty in using modem notation. The 
moehanical engineers continue to use the 
good old definitions of Weisbach and Bankin. 
“ Thus the British unit of force is the stand- 
ard pound avoirdupois.” ' 

The notation which makes a proper dis- 
tinction between the pound and the weight of 
a pound, nr between mass and weight, or 
force, does not' require us to say that fotee 
“ is ” a rate of change of momentum. Some 
of us prefer not to say this. In a lecture be- 
fore the British Association at Glasgow In 
1876, Tait made a rather strenuous attempt 
,to enlighten Tyndall on the nature af fores. 
In thia lecture we are informed that ‘'feme 
is the rate of change of momentum." A^oiu, 
it ie stated that "unit force is thui'ttai 
force, which, whatever be Its source, produeo^' 
unit momentum in unit time.” In 
ooeaiou which followed this lecture, * wriier' 
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ID Natmrt auggeitted that there might be aonae 
diffieul^ in understanding hov a certain rate 
of change of momentum could produce unit 
change of momentum per second. It trae ako 
suggested that, whilo we might measure the 
hunger of a man under various circumetancee, 
hy determining the number of pounds of beef 
he would consume, we should hardly be war- 
ranted in saying that hunger “ is ’’ a certain 
number of pounils of beef. 

Wo shall probably continue to measure 
forces with spring balances. We shall al- 
ways find that the force applied to a loaded 
wagon is greater than the change per second 
in its momentum. Tait’a definition might 
give a aero value when the spring balance 
might show that the horse was behaving in a 
very creditable way. 

Fbancis E. NiPHim 


SClKSTlt'IC IMOhH 

The Wonders of Animal IngnuUn. By II. 
CmipiN, IJ.Sc., and Join* Li!A, M.A., au- 
thor of "The Romance of Bird Life.” 
Philadelphia, J. B. Lippiiimtt Company. 
1910. Pp. 163, 

This is an American reprint of an English 
book of popular natural history fur young 
people, dealing with the " wonders ” of the 
neet'building instinct in spiders, insects, 
fiihee, birds and mammals. Thu facts are 
gathered largely from such authorities as 
Huber, Moggridge, Fahre and Brohm, They 
are treated entirely from the traditional point 
of view with regard to instinct, and despite a 
■warning in the preface against attributing 
■“ human motives and reason where they have 
no existence,” the "little architects” are 
more or less humanised throughout. It 
would seem that a no less popularly interest- 
ing book could now bo written front the more 
modern point of view, dwelling on the fail- 
ure! and yariability of instinct. However, 
for young English readers the book would no 
4ouht aoeompliah the purpose set forth in the 
praface, of aiding " towerds a greater love of 
swittigls and a ^ire to observe and under- 
Wnd their waya.” But for the Amerioan 
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reader its value ia lessened by the fact that 
BO few of the speoies whose behavior is de- 
scribed are natives of this country. This is 
especially true ia the case of the birds: for 
instance, when the ovenbird is mentioned it 
is the South American Fumarim rufus that 
is meant, instead of our own little warbler, 
the discovery of whose nest is a pleasant 
achievement for any amateur naturalut. 

Makqabkt Fioy Washbotn 

Linseed Oil and other Seed Oils. An Indus; 
trial Manual. By William D. Ennis, M.E., 
Professor of Mechanical Engineering in the 
Polytechnic Institute of Brooklyn. 8vo, 
cloth, pp. 816. Price $4.00 net. How York, 
D. Van Nostrand Co. 1609. 

This deals minutely with the production of 
linseed and other expressed oils, particularly 
cottonseed, sunflower, peanut and rape. A 
glance at the table of contents shows the widb 
scope of the book: this is as follows: Intro- 
ductory, The Handling of Seed and the Dis- 
position of Its Impurities; Grinding; Tem- 
pering the Ground Seed and Molding the 
Press Cake; Pressing and Trimming the 
Cakes; Hydraulic Operative Equipment; The 
Treatment of the Oil from the Press to the 
Consumer; Preparation of the Cake for the 
Market; Oil Yield and Output; Shrinkage in 
Production; Coat of Production; Operation 
and Equipment of Typical M;ills; Other Meth- 
ods of Manufacturing; The Seed Crop; The 
Seed Trade; Chemical Characteristics of Lin- 
seed Oil; Boiled Oil; Refined and Special 
Oils; The Linseed Oil Market; The Feeding 
of Oil Cake; Miscellaneous Seed Oils; The 
Cottonseed Industry. 

The chapters on boiled and refined and 
special oila and the oil market are partion- 
larly instructive and valuable. Another 
chapter deals with the chemical testing of the 
oil, many of the methods being taken from the 
bulletins of the, II. S. Department of Agri- 
eulture, Divieion of Chemistry. The method 
for the execution of the Maumenfi test can not 
be recommended. It ie an open queetion aa to 
whaihar chemical tests should be included in 
a manual of thia kind. 
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The book occupies a unique place in the 
chemical world — similar hooka have been 
written in metallurgy— and it is hoped it will 
incite others to publish similar ones. It is 
most excellent and can be warmly recom- 
mended to all interested in seed oils. 

A. H. Qiu, 

SCIENTIFIC JOVBN/ilS AND ARTIChES 
The Journal of Biological ChemMry, Vol. 
VII., No. 6, issued May 20, contains the fol- 
lowing: “The Detennination of Small Quan- 
tities of Iodine with Special Reference to the 
Iodine Content of the Thyroid Gland,” by 
Andrew Hunter. A method for iodine esti- 
mation consisting in combustion with sodium 
and potassium carbonates and potassium ni- 
trate; conversion of iodide to iodic acid by 
chlorine: liberation of iotline by potassium 
iodide and titration of iodine by this sul- 
phate. Details of the method have been care- 
fully worked out and its limits of accuracy 
clearly defined. “Concerning the Relative 
Magnitude of the Parts Played by the Pro- 
teins and by the Bicarbonatee in the Main- 
tenance of the Neutrality of the Blood,” by 
T. Brailsford Robertson. A confirmation of 
Henderson’s results which showed that the 
bicarbonatos of blood are more efficient in the 
neutralization of acid than are the proteins. 
“On the Refractive Indices of Solutions of 
Certain Proteins,” by T. Brailsford Robert- 
son A formula showing the relation between 
refractive indices of solutions of ovomucoid 
and their concentrations is given. The 
change in the refractive index of the solvent 
brought about by adding 1 gram of ovomu- 
coid to 100 o.c. is 0.0016; in case of ovovitel- 
lin, O.OOl.S, “ The Origin of the Brown Pig- 
ments in the Integuments of Tenehrio 
Molitor" by Ross Aiken Gortoer., Experi- 
ments are described which show that the pig- 
mentation is the result of the interaction of 
an oxydase with a ehroraogen. The oxydase 
can be extracted from the tissue and is active 
only in the presence of oxygen. The chromo- 
gen is not precipitated by phosphotungstic 
acid; it is present only in minute amounts in 
the tissue at any one time. "Autolysis of 


Fertilised and Unfertilized Echinodann 
Eggs,” by E. P. Lyon and L. F. Sfaackell. 
Fertilization exorcises little if any effect upon 
the autolysis of Ariacia eggs. “Studies of 
the Influence of Various Dietary Conditions 
on Physiological Resistance — 1., The Influ- 
ence of Different Proportions of Protein in 
the Food on Resistance to the Toxicity of 
Ricin and on Recuperation from Hemor- 
rhage,” by Nellis B Foster, M.D An at- 
tempt to determine in experiments upon dogs 
whether the vital resistance can be influenced 
by protein or non-protein diet. Results were 
indecisive. 


Smss ON METEOItOlOOy AND 

cLi MATO war 

A THUNDKB-STORM observatory has recently 
been established in Spain by Senor G. J, de 
Guillen Garcia. By means of a wireless telev 
graph instrument the electromagnetic waves 
set up by lightning discharges are detected 
graphically and acoustically, the changes in 
the intensity and the distinctness of the 
sounds produced in the receiver giving the 
observer a clue us to the probable path of tiie 
storm and the rate of its movement. After a 
sufficient amount of data have been obtained 
it is hoped that forecasts of these storms will 
be made possible 

The promotion of Robert DoOourcy Ward 
to a professorship of climatology at Harvard 
.University probably marks an epoch in the 
progrras of climatology in the United States, 
as it is the first instance of an appointment 
to a fall professorship in which the appointee 
is to devote his whole time to the teaching of 
the science. In the closely allied field, meteor- 
ology, Harvard also has a full professorship, 
Professor A. Lawrence Rotch, director of 
Blue Hill Observatory, having received bis 
appointment in 1908. 

While meteorological observations will It- 
ceive but secondary consideration in the 
Mount McKinley expedition headed bjr F»e- 
fesaor Herschel C. Parker, of Columbia Uni- 
versity, they will not be neglected. SwteBd 
portable instruments will be carried ^ the 
climbers, and a minimum thermometer will 
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b« left at the summit, if that height is 
leaehed. Besides these, numerous Tec»TdiDg 
instruments will be kept in constant opera- 
tion at the base of supplies, a station just be- 
low the steeper part of the mountain. A 
comparison of the records obtained near the 
summit and at the base during the eeveral 
months likely to be spent there will doubtless 
be of great value, and when the results are 
published it is not imlikely that they will 
form a distinct contribution to American 
mountain meteorology. 

Among the eleven scientists whose names 
have been submitted for consideration in the 
next election to the Hall of Fame in New 
York city are those of Joseph Henry and 
Matthew I’. Maury. The dietinguiehed 
services rendered by these men to meteorology 
and climatology, na well as to other sciences, 
deserve the attention of the electors, and the 
selection of their names would at best be but 
a tard,v reooguition of pioneer American 

In SciENOF. of March 11, reference was 
made to the changed character of Th« 
Monthly Weather Review of the United 
States Weather Bureau. Tlie bureau now 
publishes three journals, The Mount WWAer 
Bnlhiin, for aoientidc papers, The Hydro- 
logical Journal, reporting nver-6ow, floods 
and discharges, and The Monthly Weather 
for climatological and engineering 
data. The first, a quarterly, is somewhat 
teehnlcal and is devoted largely to reports of 
the numerous rosesrolieB being carried on at 
Mount Weather, while it is aimed to make 
the last a climatological summary and a 
great national engineering journal, in view 
of the growing interests in water resources. 
As it is a question whether or not it is 
proper for the government to expqpd pubBo 
moaay for the maintenance of a popular or 
educational monthly, no journal of that na- 
tun is pnUisbed. 

Boqks of espeoSal interest to students of 
meteorolbg^ and dimatdlogy which have just 
been published or which will soon sppear are 
ea foBowfi! “Descriptive Meteorology," Pto- 
feeeor W, X. Moore j “ Solar BesearohoS,” Dt. 


G. E. Halej “Wind Ptessure,” Dr. T. E. 
Stanton ; “ Climates of the British Posses- 
sions," Dr. W. N. Shaw, and "Meteorology: 
Praotical and Applied,” Sir John W. Moore, 
new edition, illustrated. 

Kspobt has recently been made of the wire- 
less transmission of meteorological observa- 
tions made conjointly by the weothcr services 
of Germany and England during the months 
of Febniary, March and April, and again in 
August and September, 1909. Vessels in the 
North Atiantic Ocean reported observations 
made at 7 a.m. and at fl P.M., Greenwich time, 
to the coast stations of the Marconi Wireless 
Telegraph Company by means of an eaiiecially 
devised code. Even after making special ef- 
forts toward rapid transmission in the second 
series, but 48 pel* cent, of the evening obser- 
vations, and less tlian 8 per cent of the morn- 
ing observations arrived in time to be of 
value. In commenting upon the results, 

“ Prometheus ” states that during the months 
of August and Beptoinber not a single pre- 
diction of the Hamburg Weather Bureau 
was appreciably influenced by a wireless mes- 
sage. This may possibly have been due to the 
presence, frequently observed, of a great high 
pressure area extending westward from tho 
Britiah Isles, a phenomenon characteristic of 
spring and autumn. Under these conditions 
the distribution of pressure gives but little 
suggestion as to tho coming weather in cen- 
tral Europe. It was found that when the 
pressure observations contained in the tardy 
messages were plotted after their receipt, in 
meet instances there was no marked deviation 
from the distribution over the ocean as 
originally deduced from observations in Ice- 
land and the Azores. In view of these facts 
it is not probable that further experiments of 
the kind will be made for e time, at least 
not until wirelese telegraphy has advanced to 
a stage where messages can be tranamitted 
with considerably greater speed. 

XtOK Observatory Bulletin, Number 169, 
containa a report of the expedition made to 
the summit of Mount Whitney last autumn 
when speotrograms of Mere ahd the moon 
were bbtained under especially farorible cir- 
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cumetaneeg. Acflordin; to Hann’t eminrical 
fomula for the diatribution of water vapor 
in relation to altitude, 6.70 of the terreetrial 
water vapor la below 1,420 meters, the height 
of the summit, making the latter an admir- 
able location for the eiperimenta. The 
meteorological obaervatione made by Pro- 
fessor Alexander llcAdie, of San Franciaco, 
who was detailed by the chief of the United 
States Weather Bureau to aceompaiiy the ex- 
pedition, include records of relative humidity 
of but 1 per cent., or an absolute humidity of 
0.06 gram per cubic meter. Professor W. W. 
Campbell, the director of the expedition, 
says: “We may feel satisfied, however, that 
an observer could scarcely hope for condi- 
tions more favorable for the solution of the 
problem before us, than those existing on the 
nights of September 1 and 2 on Mount 
Whitney; especially toward the middle of 
these nights, when Mars end the moon were 
near the meridian. Not only was the vapor 
in the air strata lower than 4,420 meters com- 
pletely eliminated from the problem, but the 
vapor density at 4,420 meters was almost a 
vanishingly small fraction of the densities at 
all the observations where the Martian spec- 
trum had previously been investigated.” 

Ik the recently issued report of the Smith- 
sonian Institution mention is made of a 
Hodgkins grant for the erection of a small 
stone shelter on the summit of Mount Whit- 
ney, for -the' use of investigators during the 
prosecution of researches on atmospheric air. 
Mr. 0. 0. Abbot, the director of the Astro- 
physical Observatory of the Smithsonian In- 
stitution, began his observations there last 
summer, and obtained important data in the 
determination of the solar constant. 

Thebk has recently been placed on perma- 
nent exhibition in the Geological Museum of 
Harvard University, a model, in plaster of 
Paris, of the mean hourly temperaturee of 
Boston, Mass., which is probably the first of 
its kind. This model was made by the com- 
piler of these notes as a part of the regular 
wwk in the reeearch eourae in elimatology 
given at Harvard by Professor K. DeC. 
Ward. It is two feet long and one foot wide. 


tS.B. Von XXXI. 'lii, (Kff ‘ 

and its three dimensions show months, houm 
and tomperatures. On one of the verticnl 
sides lines are drawn, at equal dirtances 
apart, to show the twenty-four hours, and on 
the next vertical side twelve lines represent 
the iponths. The heights of the upper surface 
of the model, above the base, represent the 
mean hourly temperatures. This upper sur- 
face is divided into twelve areas, representing 
different dcgreei, of heat and cold, and each 
area is colored, different shades of red being 
used far the higher tomperatures, and dif- 
ferent shades of blue for tlie lower. By 
means of this model it is possible to ascertain, 
easily and with great accuracy, the mean tem- 
perature of any hour of any month of the 
year. The data forming the basis of the 
construction arc those obtained at the Bos- 
ton station of the Unite<l States Weather 
Bureau during the period 1800-1906. The 
total number of observations used was 131.- 
472. The modelling of climatological data 
in clay or piaster of paris is a new idea, and 
auch models are likely to be of value in the 
climatological Instruction of the future. 

Ai.tiiuikih the committee of scientists ap- 
pointed to determine the cause of the Paris 
flood with a view of preventing its future re- 
occurrence has not yet made its report, many 
authorities agree that the real cause was a 
geological rather than a meteorological one. 
The area drained by the Seine consists of a 
light soil, which, because of the gentle slopes, 
usually absorbs most precipitation, oven 
though it be heavy or sudden. At the time of 
the recent heavy rains, however, the soil was 
either froaen or was saturated by previous, 
raina, making its surface practically impen- 
etrable to further moisture. The ramovtd of 
the forests in late years from the higher re- 
gione of the river basin may or may not havo- 
been a contributory cause of the flood. As it, 
occurred in the winter, vegetation ooulfl have- 
but its minimum influence in chedtiBg ths ' 
flow. The heavy and long-continued tSilHt- 
preceding the flood were general throughout.. | 
the whole region, and because of the oonfllc ' 
tion of the ground the rua-off was ! 

In the international observations o£ 
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ftir oosdUiona m«de on Kay 18, 18 and 2Q, 
Bltia fiill Obiervatory and the United Statee 
Weather Bureau funiiahed the American 
oontribution. The former inatitution aeni 
up pQot balloons at the obaervatoiy and 
aoundine balloons at Pittsfield, Kass,, wbik 
the Weather Bureau made their usual kite 
flights at Mount Weather and sent up sound- 
ing balloons at Omaha, Nebr. After asoend- 
ing to a height of about eleven kilometeia 
and passing through air at a temperature of 
about — 60° Centigrade, one of the four bal- 
loons sent up from Pittsfield descended in the 
Atlantic Ocean just east of Block Island, 
where it was recovered by the crew of a fish- 
ing schooner. AitORaw H. Palmer 

Blue Hill OaemATosT, 

IlYDi Pair, Mass., 
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SPECIAL ARTICLES 

A nUrLE AND ECONOMICAL AQUARIUM AERATOR 
A sucoEssruL aquarium is a very rare ob- 
ject in undergraduate biological laboratories. 
The difficulties to be overcome in running an 
aquarium are generally thought to be so great 
that few are ever started; and if an animal 
happens to survive, it is usually considered an 
eaceptional or an accidental case. There are, 
of course, good reasons for such a small num- 
ber of aquaria. In the long run the various 
causes of non-success may generally be traced 
to two fundamental causes. These are insuffi- 
ciency of food, and an insufficient supply of 
oxygen. In many cases the first of these de- 
fects is remedied by removing the sooond--aii 
insufficient supply ,of oaygen. For when the 
food of an animal oonsists of living organ- 
isma, it is tolerably certain that there must be 
about tha same amount of oxygen in the water 
for the food OTganiima tU develop aa ia^needed 
by the animal that feeds upon them. In other 
words, whenever the oonditions are such that 
fiM food otganimni oan grow, the animal feed- 
ing upon them it aim pwtty certain to be 
abb to live. Our chief concern aeems to be 
tlfclore to eatablish a proper supply of oxy- 
i«a to ^ water, and than knowing the food 
'habito of tfaa animal which we wish to put in 


the aquarium, we should not experience any 
great difficulty in keeping the animal alive. 

There ere many ways of aerating an aqua- 
rium, as might be expected, but there are al- 
ways certain drawbacks, either in the simplic- 
ity of tha apparatus, or in the economy of 
running it, or again in the irregularity of its 
action. The apparatus described below is the 
best which has yet come to my notice, as fsr 
as simplicity, economy end regularity of de- 
livery of air are coneemed. The apparatus is 
in use in the writer’s laboratory and is giving 
perfect satisfaction on the three scores men- 
tioned above, in addition to the important one 
of keeping the enimala alive, 

Before describing the apparatus it may be 
well to say that the aquarium should be 
stodied with water from the pond or stream 
from which the animal was token, and not 
with “ city water.” The latter is often treated 
with chemicala to retider it more fit for do- 
mestic use, as the precipitation of suspended 
clay by means of alum, etc. Water which bea 
undergone this treatment is sometimes del- 
eterioua to miimals, especially the lower forma. 

DHcription of iht Apporofua,— The tube A 
ia of rubber and connects the aerator with the 
hydrant. Tube B ia the “ mixer.” It oonveya 
the water from A to the bottle E. As the 
water passes a and h, which are small open 
aide brancbea in B, a quantity of air is sucked 
in and carried with the water into the bottle 
E. To obtain the maximum efficiency of the 
water as carrier of sir, the tube B ia drawn 
out to fine bore and bent et c and d in the 
form ehown. The small bore causes all the 
water which passes down B to form drops fill- 
ing the whole bore of B. Otherwiae muqh of 
the water would run down the sides of the 
tube without pushing a quantity of air ahead 
of it. The tube C is of glass, or glass and 
rubber, aa coDvwieut, and carries the water 
brought down B into the aquarium through 
tiie opening i. The bulb g ia for the purpose 
of prevsnting dropi of water (t^oh occeeion- 
ally splash aguinat f) from passing into the 
aquarium. The tube D ia of gloaa and is wbat 
is known as a constant level .aiphun. Ita pur- 
pose is to carry out the water which is ool- 
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lecting in the bottle. To wofk properly it 
shoold have the form shown in the sketch. 
(In the siphon it is essential to have the part 
at m of just the form shown in the cut. If m 
is lower than shown in the sketch, the part r 
to m will act as a small independent siphon, 
and the stream of bubbles into the aquarium 



will in oonsoquence be frequently interrupted.) 
The aquarium is represented by P and the 
surface of the water by j. In the bottle E, » 
represents the level of the water while run- 
ning. The bottle E is fitted with an sir- 
tight rubber stopper with throe holes thrau«di 
which the tubes A, B and C pass. 

The mere description of the apparatus may 


not be sufficient to give a clear understanding 
of its action. Its mode of working may be 
briefiy described as follows : Suppose the appa- 
ratus, as described, is connected up properiy, 
as shown in the sketch, and the bottle is empty 
of water. Now on opening the tap, a little of 
the water comes down A and B and runs into 
E, carrying with it a certain quantity of air. 
Water and air collect in E until there is 
enough pressure to force the water into D ao 
that it begins to flow out at m. The water 
will have reached a point a little below before 
the siphon begins to work. At first the siphon 
takes out the water faster than it is delivered 
into E. but finally tbere is reached a stage 
whore the siphon draws out in a steady stream 
just as much water as is brought in by B, and 
in tho same interval of time. Ibis point is at 
n, and this is the permanent level of the 
water in the bottle as long as the apparatus ia 
run. At the moment the level of the water 
reaches «, the tube C delivers air into the 
aquarium through k in a constant stream. 

There must be more water in B below d 
than there ia in C from j to k; othorwiae the 
air could not be forced out at k. For this 
reaaon the greater the distance d to s, the 
more air will be carried into the bottle. (The 
ratio is not constant, however. Various fac- 
tors seem to operate, as shown by experiment.) 
The distance f to h should be at least twice 
the vertical distance ; to fc, to prevent possible 
flooding of P. The siphon should be of a bora 
at least twice as great as that of £ to guard 
’ perfectly against flooding. 

It will be obvious that the vertical dlatanoe 
} to k can never be greater than tho vertical 
distance i to m. Also that vertical distance 
j to fc equals appfoximately vertical dietance 
n to m. 

Tho cut ie a sketch of the writer’s meet 
efficient aerator. The cot is not drawn to 
scale. A number of different designs of 
siphona and mixers were tried, but thoDs 
sketched gave the best results. One centi- 
metor of water carries into the bottle (agul 
therefore into the aquarium) from fon» to 
seTcn times the quantity of air (the quantitr 
depending on the leng4 of the take £ titd 
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•In on the flow of the water— the slower the 
flow the more efficient). Tbit apptntui it 
therefore fonr to tereo times it efficient at the 
ordinary air-ditpUoement type of aerator, of 
which Dr. Pratt, of Ebrerford Oollege, waa 
to kind at to show me a working model laat 
eummer. Sut this apparatui doea not uae dis- 
placed air, tince the eipbon keepa tha watn at 
a conitant leTel, and there it therefore no air 
to be displaced by water. 

Another edrantage whioh it of great im- 
portance it in the constancy of delivery of 
air. A constant stream of air bubblet without 
a second’s intermission can bo tent into an 
aquarium for weeks with this aerator with no 
attention whatever, providing the hydrant 
works well. With the air-displacement type 
this is of course impossible, since every time 
tha bottle is filled with water, tiie current of 
air must be interrupted until the bottle it 
emptied. 

Aside from the simplicity of the apparstus, 
and its constancy of working, its economy in 
the Use of wster will st once commend itself 
to all directors of laborstories who have 
limited funds at their dispoeal for running 
eipentes. This aerator will deliver a con- 
stant stream of air, using only from SO to 100 
cubic feet of water per month. At the rate 
of 38 cents for 600 cubic feet of city wetei 
(the rate in Knoxville, an average rate), the 
monthly cost of operation would be only from 
8 to 6 cento. 

The writer’s apparatus can be exactly dupli- 
cated by referring to the following measure- 
ments; ptoa, Scukiptot, < am,; p to c, U 
cm.; c to d, « cm.; J to s, W6 cm.; / to p, 10 
cm.; f to h, 83 om.; i to k, 18 am.; r to 
ISom.; 1 to «, 88 cm.; 1 to m. vertieid, SS cm.; 
h to s, 8 meters; bore of a, 1 aumt pf b, 1 
mm,; ofe,1.6mm.; afd,1.6mm.; of^bnuu.) 
of £, b am.; of C, t mm.; of D, 8 mm.; of h, 
S mm.; depth of water in S while running, 7 
om.; h^t of S, 88 am.; contents of B, 
8iBW ca; beiid^ of 34 cm.; oontenta of P, 
n iittm 

Am A. Sosairm 



SaCtBOSOMDB JOBSHNA, A HUW SPEOIIB OF 
CISCO raou laee MicHioAir 

IIxAO 4.1 in length to base of caudal; depth 
8.8; eye 6.6 in head; depth of caudal pedUnde 
8.1; tnout 8.4; maxillary 3.6; mandible 3.0; 
height of dorsal fin 1.6; distance from snout 
to dorsal 1.9 in length; gillrakers 10-)-16; 
longest 1.0 in eye. D. 10 A. 12; scales 9-80-8. 

Body deep, not greatly compressed, back 
strongly arched, rising rapidly for one half 
the distance from snout to dorsal, then more 
gradually. Caudal peduncle high, not greatly 
oompreesed. Head small, sharply wedge- 
abaped, its height at occiput 1.9 in height of 
body. Eye small. Lower jaw even wiih 
upper; maxiBary reaching nearly to center of 
eye. Gillrakers cokrse and widely set. Lat- 
eral line straight. Scales large and thick, 
non-deciduous. 

Color (in formalin): lips and head pale; 
body dark above but not nearly to lateral linef 
quite pale below. Dorsally some indication of 
stripee, longitudinally. Dorsal and caudal 
fins with black edges, other fins pale. 

Type: No. S73d, of the collections of the 
Wiacoasin Geological and Natural Hiatory 
Survey, a male specimen 369 mm. in length, 
taken in about 36 fathoms some eighteen 
miles out from Racine, Wisoonsin. Nos. 373, 
a, b, c and s, also Nos. 638, a, b, c and e, all 
from the same locality, may be considered as 
co-types. The specific name has been ohoeeu 
as a slight token of gratitude for my great 
indebtedness to my life-companion. 

The table on p. 968 gives the principal 
measurements of the specimens hert included. 

Early is July, 1906, the writer made col- 
lections of the fishee of Lake Hiohigan for 
the Wisconsin Geological and Natural Hia- 
toiy Survey. On a trip made with Oaptaiu 
C. H^tel, of Racine, to his gillnets, set some 
eighteen or twenty miles out from that city, 
be had a good opportunity to oblerva and ae- 
oura speolmcus of OoregemiebB. XheM did 
not, boweyat, fall easily into group* ooUform- 
ing to the then known specie*. So the speoi- 
tneae trere placed ihto lota asoording to their 
most marked external eharacteriitios, and sent 



958 


SCIENCE 


[K.s: votxxxi. mm 



On taking up the study of these forms it difference, 
immediately dereloped that lots 872 and 688 In describing this form, after long delibera- 
(with a few eaceptions, not important here) tion, I bare hoped to add something toward 
differed from all the others, and indeed from the elucidation of our North American Oom* 
all species of Arpyrosomus so far known, by gonidm. Even the longest known forma of 
the fact that they had thirty or fewer gill- these are none too well understood, and abon- 
rakers on the first gill arch. On further ei- dant field work in many localities mutt be 
amination they displayed other differential done before we can hope fully to clear up the 
characters, and it is these forms that are in- status of most of them. 


eluded under the new species described abore. 

Evermanu and Smith (“ Report U. 8. Com- 
missioner of Eish and Fisheries," 1894, p. 
3U) in 1896 described as aberrant forms of 
Arm/Tcscmui hoyi GKll, eight specimens (fire 
from Lake Michigan and three from Lake 
Superior) which imdoubtedly belong to the 
species here described, agreeing with it per- 
fectly as to number of gillrakers, the smaller 
eye, and greater body depth. They certainly 
are as near prognathM as they are to hoyi, 
but are not very close to either except as to 
lack of pigmentation on the head. Argyro- 
aomua hoyi, as I understand that species, has 
the lower jaw so far included that it really 
resembles a Ooregonut, and its upper lip is 
quite thick. A. johanna has undoubtedly 
been largely confused with it. As far as my 
observations go, A. hoyi is not nearly so com- 
mon as A. iokannm. However, that is a point 
on which I hope soon to make more detailed 


The form here described comes much cloaer 
5 A. prognathus in its general charactsristiea. 
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FIRST USE or AUPHIBIA IK ITS UODESM SXml 
Ik 1890 I urged the retention of Amphibia 
for the dasB then generally called, in the 
United States, Batrachia.* Cope strongly 
protested against such usage and affirmed 
that the name was not “introduced to take 
the place of Batraobia with a definition until 
a few years ago, by Hnxlay.”' Bauer soon 
proceeded to " show that the opinion of Pro- 
fessor Gin is the only one that can fa« m- 
c^ted.’" Several other artidsa followed in 
Bcuence.' In fine, the name Amphibia baa 
been generally aooepted in the last few ye«n 
la the United States as well as in Germany- 
•SoiEKOE, IV., 1896, p. 600. 

•Am. Sat., XXX., 1896, p. 1027. 

•SotEKOE, VI., 1897, pp. 170-174. 

‘SotEBOE, VL, p. 296 (Wilder)! VI., p, 446 
(Gill)! VI.. p, 772 (Hay) ■, XU, p. 780 
XX, p. 924 (Stejneger). 
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The original um of the name ae a daaa deaig- 
nation in contradUtinotion from Baptilia has 
not been noticed, bowevei. Baur only traced 
it back to 1822. It will intereat berpetolo* 
gista, therefore, to learn that it wae formally 
need as early ae 1808. 

In 1806 Batreille publiebed the first Tolume 
of bis work entitled “Genera Cruetaoeomm 
et Insectonim” and in hia introduction (I., 
p. 2-3) enumerated the tweire claseee of the 
animal kingdom then recognised by him.* 
The third and fourth clasaea were vertebrates 
with a single ventrielo (" cor uniloculare, aan- 
guine frigido ”), the third claae (“ Olassie 
ni’. Reptilia, Boptiles”) having lungs only 
(“ pulmonee ”) end the fourth class (“ Classia 
rV‘. Amphibia, Amphibies") having both 
lungs and gills (“puhnones et branchi®”). 

Of course these definitions do not represent 
modem ideas of the really distinotive char- 
acters of the classos in question, but neither 
does any old definition of any class embody 
modern concepts of the group intended to be 
diagnosed. 

Theo. Giu. 
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involving the modulus desired. The paper shows 
how to integrate this equation so as to give 
cos f and sin d' slmultaneonsly in power series 
of f, and hence how to get the coordinates of any 
point in the elastic curve. When the latter are 
observed for the free end of the spring two equa- 
tions result from which a and hence the modulus 
of bending may be found. Another equation from 
which a may be found results from equating the 
internal work of bending the spring to the «• 
temal work done by gravity on the spring. 

The third method of finding this modulus re- 
quires the application of a simple device which 
will bend .a spring into a circular oune. The 
modulus of bending is then equal to the product 
of the applied bending moment by the radius of 

Solar Radiatkm Intentiliet at Waikington, D. 0,: 

Professor HEasavr H. KiUBAix, of tile 11. S 

Weather Bureau. 

The results given are based on more than 7,3.M) 
separate determinations of the intensity of solar 
radiation made by the author at the Central 
Office of the Weather Bureau with an Angstrta 
pyrheliometer during the five years ending April 
30, into The observations were distributed over 
272 half-day periods, or rather more than one 
half day to each week, and the radiation intensl- 
ties are expressed in gram calories per minute 
per square centimeter of normal surface according 
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TSB OVThOOK FOR A BETTER COBRBLi- 
TIOS OF SSCOEDARY BCBOOl AND 
COILEQB IKBTROCnoV IB 
0BEMI8TR7' 

Ie the question “Should more credit be 
allowed by institutions of college grade for 
work in chemistry done by pupils in sec- 
ondary schools}’’ were asked of any con- 
siderable number of teachers in those 
schools it is easy to believe that the ma- 
.iority would make an affirmative reply, 
and that all would at least be inclined to 
add to the query the traditional language 
of the examination paper, "If not, why 
not! Give reasons for your answer.’’ 
Inasmuch as the present conditions with 
respect to the correlation of the work in 
the two grades of schools is admittedly un- 
satisfactory, and since these conditions are 
essentially determined by decisions on the 
part of the colleges, it is fitting that the 
situation should be occasionally reviewed, 
with the purpose of finding out, on the one 
hand, how far the present situation can be 
defended and, on the other hand, of seek- 
ing means by which better results con be 
attained. Others have dealt with this sub- 
ject from various standpointis, and the 
statements which follow are made less with 
the expectation that anything like a final 
word will be said, than the hope that a 
contribution of the experiences of the 
teachers in one more laboratory, and a few 
of the concluaiona which they have reached, 
may do something to aid iu the eompre- 
henaloil of one of the most perplexing 

* PrMABtBd at the uewid d^eenalBl ceMntioii 
of Oluk Dni'ratatty, Woreester, Uau., Septembec 
17 , 1909 . 
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problems which confront the teacher of 
elementary chemistry to-day. 

The experiences here recorded have been 
gathered frem the routine of inetmetion in 
a technical school, and it may be considered 
doubtful by some whether observationa 
made in the laboratory of a technical 
school in which the instruction in chem- 
istry becomes a part of a “step up” system 
of requirements (that is, one in which 
successful work in subjects of later years 
is directly dependent upon a thorough 
grounding in earlier subjects to a degree 
that does not obtain in the leas rigid se- 
quence of studies in the college) should be 
taken as a basis for conclusions bearing 
also upon college work; but, while such 
doubts may be justified in the case of a 
limited number of inatitutions in which 
chemical instruction ia merely a part of a 
general college course, it is iuereastngly 
true that more and more students from all 
colleges are seeking the technical schools 
to complete some of the professional courses 
which they offer. In the case of the uni- 
versity the technical school may well be a 
part of its own system ; in the oese of the 
college it means that its reputation for effi- 
ciency in teaching is to be unexpectedly 
tested by some other group of instructors, 
and it should be as much a matter of con- 
cern to them to see that their students have 
an adequate preparation in the sciences as 
to see that they ere soundly taught in 
mathematics or the humanities. Many of 
the colleges have much room for improve- 
ment in this respect. 

Let us first look at the situation as it 
apparently exists at present in some of our 
typical institutions as indicated by ttie 
following brief summaries. The term 
“entrance requirement” is assumed to 
represent the work of a year with the ordi- 
nary time allotment for chemistry in the 
preparatory schools. The data have been 


obtained through direet eOrmpesdenee 
with representatives of the instiialiliOiM 
mentioned. 

1. Tale CoUega.— Does not require chem- 
istry for entrance. Students may take an 
examination for advanced standing, but 
rarely do so. 

2. Sartiard College.— Tbm who have 
passed the entrance requirement take the 
same lectures as those who have bad no 
chemistry, hut they have special laboratory 
work and more advanced instruction in a 
special division. They are also allowed to 
take a first course in organic chemistry in 
the freshman year. Admiasion of such 
studenta to work in qualitative analysis has 
not proved successful. Those who present 
more chemistry than the entrance require- 
ment are individually considered, but are 
rarely excused from college work on the 
basie of secondary school work. 

3. Cornell Univeriity , — The entrance 
requirement is nearly the same as that of 
the College Entrance Examination Board, 
but the passing of this examination dow 
not secure credit for introductory imm- 
gsnic chemistry in the university. Tb» 
student may take an examination for ad- 
vanced standing if he desirea. 

4. Colvnibia UnMiemitg,— Those who 
pass the College Entrance Examination 
Board examination are admitted to a ^ 
cial course of lectures in chemiatty, includ- 
ing a somewhat advanced treatment of the 
subject. 

6. Byracute 'Umvereify.—Fot one year , 
of chemistry in a normal school oMda ii 
given for elementary chemistty in ooUege, 
provided the Student takes anotIi(er 
in chemistry sad passes well. AftW/nUP 
year of chemistry in a secondMy , 

pupils are allowed to take ijm 
examination in elementary 
and if they pass, cwdit ia given lAk ^ 
couwe. If chemistry fan aec^tSd fa? 'J, 
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igjHim the student ii admitted to seeosd- 
yeai eiemes, but no credit is given for 
elementary chemistry. 

6. Waaiitnjton ond Ice Univtrsity.— 
Students from secondary schools with the 
equivalent of Remsen’a “Briefer Course” 
are admitted to a course including physicd- 
chemieal topics and to qualitative anilysw. 
If they do well, they are excused from the 
former at Christmas, and continue with 
analytical chemistry; otherwise they con- 
tinue the course in inorganic chemistry 
through the year. A few students from 
selected schools are admitted at once to 
qualitative analysis, hut no college credit 
is given. 

7. Wafhington and Jefferson Dniver- 
«ty.— Students from a few selected 
lehaols are given credit for the flrst year 
of chemistry in college, provided they take 
a later course in chemistry and attain a 
higb pass record. Others are required to 
pass an examination before any credit is 
given. Chemistry is given in the sopho- 
more year in this inititution. 

8. WsUedey College.— Aa advanced 
course is provided for those students who 
Imve had a year of chemistry. Smith’s 
"College Chemistry” is used, and a some- 
what exacting line of experiments is re- 
quired. Some quantitative experiments, 
wmte volumetric analysis and some inor- 
ganic preparations sre included. 

9. Chicago Vnwcrmty. —BtadenU who 
have oompleted one year of chemistry in 
an accredited school are admitted to spe- 
cial connet end complete the work pre- 
paratory for qnalitutive analysis," dr ele- 
meatiry organic chemistry, in about two 
®Wte of the time required by beginners; 
M fe, tSrt^ complete two majors in chem- 
tMiy itt plioe of three. The work of these 

' ito waiw ta eareftiHy adapted to ntilbe 
.hhd knowledge already gained. 


10. University of MichigM.— Tor a 
year of chemistry at an accredited achool 
four hours of university credit are al- 
lowed (sixteen hours per semester is full 
wedit). These students are admitted to 
a courae somewhat less elementary than 
that given to beginnem. 

11. Utmemty of Illinois.— A full year 
of chemistry in a secondary school is ac- 
cepted in place of one semester in the Uni- 
versity, provided no more chemistry is 
taJmn (and provided chemistry is not of- 
fered for entrance). When the student 
continues in chemical subjects he is ad- 
vised to take the regular course of lectures 
in chemistry, but spends less time in the 
laboratory. 

12. University of IfMconsm.— Credit is 
given for entrance chemistry to the extent 
of one or two units out of fourteen. These 
students enter the same classea aa the 
otbera, but have a slightly different labora- 
tory course. In the course of two months 
they appear to be on about the same foot- 
ing as those taking the subject anew. 

13. Lehigh Uaiuersity.— Up to two years 
ago certain certificates were accepted from 
secondary schools but the results were so 
unsatisfactory that an examination has 
been substituted. Those who fail take 
elementary chemistry; those who psM are 
admitted to a courae in theoretical chemis- 
try. 

14. Bheffleld Scientific School.— If the 
student passes entrance chemistry, hh is 
allowed to take an examination to pass off 
the elementary course in the scientific 
school, and if successful he is admitted to 
qualitative analysis. Very few students 
are thus admitted. 

15. igfeusw InsKtntc of iTeOhnohgy.— 
Students pass an entrance examination 
like that -of the College Entrance Exami- 
imtion Board, but the inatfUctor finds that 
he can not make use of the earlier work. 
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and all students take a course in elemen- 
tary chemistry. 

16. Worcester Polytechnic Insltiute.— 
Earlier attempts to examine upon a lim- 
ited portion of elementary chemistry with 
the purpose of definitely eliminating tliis 
from the college course were not success- 
ful. Note-books are now examined, and 
when these indicate a satisfactory course, 
the students arc placed in separate divi- 
sions and given a different laboratoi-y 
eoui-se. They attend the same courses of 
lectures as the heginners. 

17. Massachusetts Institute of Technol- 
ogy —Students who have satisfied the en- 
trance elective requirement are admitted 
to a special class during the first term, and 
the lecture and class-room instruction, as 
well as the work in the laboratory, are 
designed to take advantage of the work 
already completed by the student in 
the preparatory school. The effort is 
made to introduce new lines of experi- 
mentation, as well as to reawaken inter- 
est in earlier work by encouraging the 
student to interpret the phenomena which 
he now studies in the light of his more 
extended experience, and with the aid 
of such additional concepts as have been 
introduced into the lectures and recita- 
tions The two divisions of the class are 
united for the work of the second term. 

Of these seventeen institutions one does 
not recognise chemistry for entrance, two 
make no specific provision for students 
who have had chemical instmetion in the 
preparatory schools, three provide special 
laboratory instruction, but give no definite 
college credit, six provide special instruc- 
tion in both lecture room and laboratory, 
but without giving college credit, while 
two give some college credit on certificate, 
and four excuse students from elementary 
college courses after special examinatinu. 

These institutions are sufficiently varied 


as 1o locality and type to justify the asser- 
tion that they represent ttie present prac- 
tise on the part of thoughtful ctdlegc 
teachers. That there is apparently much 
duplication of effort is at once evident, 
and that this must result in some loss of 
time, energy and enthusiasm hardly re- 
quires argument. Why, then, have we so 
long tolerated this apparent waste, and 
why do we not immediately take steps to 
avoid itt The answer seems to me to be 
this ; It appeals to be impossible to select 
apy point in the chemical instruction re- 
ceived by the members of a college enter- 
ing class at which they have such a sound 
understanding nf the facts and principles 
already studied that this knowledge may 
safely be accepted as a foundation for 
further college instruction; or, if such a 
point may be selected, it lies so near to the 
beginning of the college course as to make 
a definite excuse from this small amount 
of work practically meamnglesa. There 
is, of course, a small proportion of stu- 
dents to whom this statement is not appli- 
cable, but it holds true of so large a pro- 
portion that It determines the character of 
the instruction which ia given to all stu- 
dents who have had any previous chemical 
instruction. The situation does not appear 
to be appreciably better in institutions 
having a definite entrance requirement in 
chemistry than in others. 

Some of the reasons for tliis state of 
affairs "we will try to consider presently, 
but let us first look at the ccmditions as 
they confront tlie college teacher who has 
an earnest desire to enable his atudenta to 
utilise every advantage which they have 
gained, remembering, however, that in 
these daya it ia not a question of individual 
but of class instruction, so far as ths aaia 
features of a course are e0nceme4 Tbs 
college teacher or the teacher in a taob- 
nical school will find among the msmbws 
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of a single class students of each of the 
following types, with many variations: 

Student A.— An intelligent, reasonably 
thoughtful pupil from a school where 
there are small classes, a well-arranged 
one-year course and a judicious, helpful 
teacher. Such a student is a source of 
constant pleasure, and much can be done 
for and with him. 

Student S.— The chemical enthusiast 
who, during a course of one or two years’ 
duration has been permitted, because of 
his enthusiasm, to work extra hours or to 
assist his teacher. He has won high praise 
and occasionally merits it, hut too often 
the college teacher learns to dread the ex- 
penditure of energy and tact which is nec- 
essary to retain the good-will of such a 
student while bringing him to realize that 
a more profound knowledge than his own 
may be possible; yet, when the battle has 
been won, perhaps half of these men make 
excellent students. 

Student (1.— The student who has had 
two years of chemistry, in a course of 
ordinary excellence, under average condi- 
tions 88 to equipment and teaching. He 
feels, with some reason, that all this should 
count for a great deal, and no argument 
will wholly displace this notion. He 
works without interest, and generally 
badly, and is a heavy load to' carry. You 
ask, Why not transfer him to the work of 
the higher years 1 We reply. Because ex- 
perience has shown that he probably lacks 
adequate preparation for it, and will fail 
in it. The only prticticable alternative 
lies in so arranging his laboratory practise 
ti^at he shall have as large a measure of 
new work assigned him as it is possible 
lio oversee without disproportionate atten- 
tion on the part of the instructors. 

Student D.—A student of moderate abil- 
ity from an average aobool with a year of 
axperienee. His credentials are olear, but 


he has perhaps had little personal instruc- 
tion and his knowledge is ill-arranged and 
vague, as to both fact and principle. He 
has no confidence in himself, and there is 
very little which is final in his preparatory 
work. His is one of the most difficult 
cases to provide for at the start, but often 
turns out well in the end. 

Student E.— A student who has spent a 
year, or more rarely two years, under in- 
adequate instruction, which has been 
worse than useless. An entrance examina- 
tion may exclude him, but under other 
systems he becomes a troublesome factor 
in the complex problem and it may re- 
quire some weeks to discover or be sure of 
his trouble. His place is with those stu- 
dents who take up tlie study of chemistry 
as beginners and bis exclusion from the 
more advanced class is logical ; but a trans 
for to elementary classes when these arc 
provided is almost certain to breed discon- 
tent in the individual, and often disar- 
ranges other work of the term which, by 
that time, is well advanced. 

But the confusion of interests does not 
end here 1 The types just referred to have 
been selected essentially along the lines of 
general efficiency of instruction and length 
of courses. It must further be recalled 
that even efficient teachers vary widely in 
their coneeptions of the ground to be cov- 
ered, and the college receives students who, 
during a single year of chemical instruc- 
tion, have had the chief emphasis laid 
upon descriptive chemistry, others where 
it has been laid chiefly on "theoretical 
chemistry”; again others where the oourea 
is largely one of physics rather than ohem- 
istry; and, finally, where oonsiderable 
qualitative analysis has been included even 
in this brief time. 

The conditions appear, then, to be these, 
briefly stated: Experien6e indicates that 
the pupils who have had even two years of 
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instruction in secondary schools are, in 
general, not in a condition to take up work 
in chemistry which is more advanced than 
that of the first year in the college, and 
for students who have had but a single 
year there is at present so little that can 
be regarded as common knowledge that the 
present apparent duplication of work 
seems unavoidable. Regarding this dupli- 
cation more will be said presently. 

Let us next face the question. Why is it 
that secondary-school courses have failed, 
and, as it seems to me, are likely to fail, to 
serve as substitutes for any considerable 
amount of college instruction in chemis- 
try 1 The reasons are far from simple, 
and they need aome analysia We may 
distinguish, I think, at once between cer- 
tain fsetors which, since they are inherent 
in the nature of our science or in the period 
in the pupil’s life in which the instruction 
is given, are common to all schools, and 
those elements in the situation which are 
the outcome of varying fitness on the part 
of the instructors. 

Is it not true that chemistry itself pre- 
sents some peculiar difficulties t It is 
often said that “physios is taught better 
in the secondary schools than chemistry.” 
I am inclined to think that, as a general 
statement, it is essentially true. But 
might not the full truth be better stated 
in this form: “Physics is more effectively 
taught than chemistry in the secondary 
schools because physics is an easier acience 
to teach”? It is true that chemical phe- 
nomena are plentifully at hand, and that 
our very life processes are dependent upon 
them , yet they are not recognised as such 
and are essentially unfamiliar. The 
teacher of chemical science, and the prac- 
titioner who seeks recognition for his 
achievements, are alike forced to realise 
that the tools which he employs, the work- 
ing conditions which he establishes and 


the terms in which the results of bis labors 
are to be expressed are unusust and 
strange and, because of this, more difficult 
of comprehension by his fellow men. 

The beginner in chemistry is at a similar 
disadvantage as compared with the be- 
ginner in physics. In hig work in physics 
the pupil handles, for example, the bal- 
ance, the mirror, the pendulum or the bat- 
tery, and he makes his measnrementa in 
units which arc largely familiar to him; 
and the phenomena which he observes are 
not foreign to bis daily life. On the other 
hand, the very test-tube and beaker to 
which the student of chemistry is immedi- 
ately introduced are unaccustomed objects, 
the bottle of acid is still more so, and we 
often aeoentuate the situation by ssking 
him to don breast-plate and armor for his 
personal protection, in the shape of aprons 
or rubber sleeves. While, on the one 
hand, the concepts and laws of physies 
may not be projierly alluded to as “easy,” 
yet it seems to me evident that they make 
less demands upon th^ intellect and the 
imagination than the fundamental prin- 
ciplea of chemistry, if these principle* Sn 
to mean more to the pupil than mere 
memorized statements. 

With the growth of the holes in the 
pupil’s clothing the strangeness of the 
beaker, test-tube and acid bottle leasedi, to 
be sure, but he is eoincidently introdneed 
to increasingly complicated pbenoraenii; 
he is asked to coficeive of moleculas, atoms, 
ions, even of electrons ; he is aaked to form 
some notion of valence, to t:oDstrnet ehem- 
ical equations, and to “state all that they 
express”— a thing which you and I with 
our greater wisdom and experience may 
well hesitate to attempt. He must msstbr 
the principles of atoichiom^ry, thkt 
branch of cheinicd science which seefg* to 
baffie the human intellect to a degree Huct 
never ceases to amaze even estteifeMtd 
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tcMhen. It may even happen t 
cnam includes such concepts as 
chemical equilibrium, the mass law, or . 
phase rule which, in their relation to th| 
proper subject matter of a secondary- 
school course, somehow remind one of the 
records of those early chemical processes 
found in the first chapter of Genesis in 
which it is quite incidentally stated that 
near the elose of the fourth day the Lord 
created “the stars also.” It is easier to 
forgive the ancient recorder for his tack of 
a due sense of proportion, than to excuse 
the twentieth-century instructor. 

Keeping in mind, then, the newness of 
the chemical processes and chemical con- 
cepts, and the fact that the latter neces- 
sarily make oonaiderable demands upon 
immature imaginatious, may we not fairly 
aak whether it is actually reasonable to 
expect that a young boy or girl of fifteen 
to seventeen will gain a really clear in- 
sight into chemical science in one year; 
such an insight as will serve as a aafe 
foundation for a chemioal superstructore 
without further itrengthening through re- 
view 1 I think I can hear teachers answer- 
ing warmly in the affirmative. But, again, 
do they not have in mind the exceptional 
rather than the average pupiH It seems 
to me that experience indicates that the 
snort that it is wise to attempt in the 
ease of the large majority of pupils of the 
ages named is tc broaden their horizon by 
teaehing them to interpret common phe- 
nomena in .the terms of chemirtry, snd 
with the aid of only the simplert.funda- 
mental prino4>lee to help in the tmder- 
standillift of tlxHe tenns, leaving the mean- 
ing of the inore abstraot conoeplilous to be 
Jemmed in a eOHege eonne, or by later and 
mate nifttnie leading if the pnpU is not 
4ertine«l lor edllege, i but has an Inquiring 
sJ bdlave ^ the disparity between 
..Ihe i^^ bf mind of the pupil and 
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eduoational system, through its multiplic- 
ity of subjects and the over-prominence of 
the baneful influence of the examination 
paper, tends to remove nearly all oppor- 
tunity for concentrated or independent 
thought ou the part of the pupil, or of 
originality in methods of instruction on 
the part of the teacher. 

I believe, then, that even the competent 
teacher, with adequate equipment and the 
usual time allotment must find great diffi- 
culty in teaching chemistry to even the 
more receptive pupils at the secondary- 
school age so thoroughly as to permit the 
college to substitute it for any considerable 
part of the college course, at least under 
present conditions. For, let it be said with 
all humility, we college teachers too often 
made a sad mess of it even with the advan- 
tages as to maturity and environment, 
which we presumably pomess. 

The statement is sometimes made by ool- 
lege teachers that they would prefer to 
receive students without previous chemical 
experience, and the question may be raised 
whether or not it would be better to aban- 
don entrance requirements in chemistry. 
I believe it is the opinion of the majority 
of college teachers, especially of those who 
have given the problem the most careful 
thought, that this would be very unfor- 
tunate. I should consider it so for at least 
two important reasons: first, because, vriiile 
formal excuse from a definite portion of 
the college work is not yet generally piac- 
tieable, the experience already acquired by 
the student can be made very Imlpftd if 
judkionaly utilized, and second, because it 
is rnaidly through increased cooperation 
between the schools and the colleges in an 
effort to secure bettor working conditions 
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... r to eiiter coaege, that uA 
may hope to attain better results. 

It is noticeable in the statements quoted 
above regarding the present practise in the 
various institutions, that the state colleges 
are apparently giving a greater amount o£ 
definite credit for work in the secondary 
school than the others. This is frankly 
stated by some of the college teachers to be 
due to the closer organic connection of the 
state university with the general school 
system, and is admittedly done under slight 
pressure. On the other hand, these insti- 
tutions have, through the system of school 
inspection on the part of the state universi- 
ties, a more direct means of influencing 
instruction in the preparatory schools. 
The outlook for better conditions in the 
future is generally regarded as favorable. 

Perhaps we may ask just here, What 
would these better conditions be lUcef It 
is probably fair to say that they would be 
such as to avoid duplication of work. 
Obviously repetition and duplication should 
be reduced to a minimum, and no one 
would welcome changes which tend to 
bring this about more than I. But I think 
it is possibly true that there is less actual 
duplication of work than is commonly sup- 
posed in those institutions in which the 
students who have had a year or more of 
chemical instruction are segregated in sepa- 
rate divisions. Let us take a concrete case 
by way of illustration. The pupil in the 
secondary school prepares chlorine, using 
salt, sulphuric acid and manganese dioxide, 
or hydrochloric acid and manganese di- 
oxide. The time available rarely permits 
the use of any other method, and the chem- 
ical changes involved are suflloiently com- 
plex to present some little difficulty for 


implete comprehension. Pew pu- 
experienoe shows, really understand 
tis is a typical, and not an isolsted 
ft unique procedure, and the idle played 
by the manganese dioxide is but vaguely 
grasped. It is true that such students are 
asked to again prepare chlorine from these 
materials in the college laboratory, but 
they are at the same time required to study 
the action upon hydrochloric acid of such 
agents as lead dioxide, barium dioxide, 
hydrogen dioxide, potassium permanganate 
or potassium diehromate, and to discuss 
the changes involved from the common 
point of view of the oxidation of the acid, 
and the proportion of actual duplication 
of work is really small. Similarly, in the 
study of the action of acids upon metals, 
while it is desirable to ask the student for 
the sake of completeness to repeat the 
familiar process for the preparation of 
hydrogen from zinc and sulphuric acid, 
thia becomes a mere incident in the seriea 
of experiments and in the broader discus- 
sion of all phenomena observed, which may 
well go so far as to include the principles 
of solution tension, in the case of such 
students. 

It is, apparently, work of this general 
character which many college teachen ere 
offering to those who have had earlier 
chemical training. The laboratory work is, 
aa we have aeen, frequently accompanied 
by lecture demonstration and recitations of 
a corresponding grade, and while it does 
not, of course, appeal to the student as a 
step in advance, aa would aome other pro- 
cedure which seemed to give a stamp of 
finality to his earlier it may well 

be questioned whether it doea not better 
foster his intellectual welfare than ths 
more alluring plan could do. It ahould* 
however, be the purpose of the COltofS. 
teacher to keep closely in toueh 
actual and probably increasing averh^ 
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sttainmento of the papu 
order that he nay take all , 
tage of the iuatmction already givi 
it is probably true that a larger numl 
institutions should offer such moderatol. 
advanced courses than is at present the . 

I propose next to refer briefly to one or 
two specific points at which it appears to 
me that the instruction in the secondary 
schools might be improved. I do this with 
much hesitation, for I realise that those 
very details or methods which perhaps fail 
to appeal to me may well be very dear to 
another, and I realize that I should be loath 
indeed to have the actual efficiency of my 
pwn instruction judged by certain alleged 
quotations on the part of some of my stu- 
dents, or even by the subsequent acts of 
many of them. A conspicuous instance of 
the failure of some of our hopes was af- 
forded by a statement made by one of onr 
students in a recent written test that 
“nitroglycerine is used as a lubricant” 

A question which many find difficult to 
answer is this: How far, taking into ac- 
count existing and not idealised conditions, 
is it jnst to regard note-books as an index 
of the efficiency of the instruction as given 
in a particular school, or college 1 I shall 
not be rash enough to undertake to answer 
this beyond expressing a oonviotion that 
while a note-book which is well kept and 
oarefnily corrected probably indicates care- 
fnl, efficient teaching, a relatively poor 
note-book may represent more soonrately 
an overburdened eondition of thp teacher, 
wbioh preventi adequs.te inspection and 
eorreotion, thtn actual iaeffioibney in in- 
struction. For it is often true that much 
of apparent error in the reoords may have 
been aotnally corrected in eonfetenoe or 
-iflailti-reom. This do^s not, however, apply 
to soma of the atrsdionsly bad specimens 
which an ocearicmally met vrith, nor, on 


honesty. 

Is it not true that too many teachers are ^ 
contented to have their students perform 
more or less perfunctorily the magic “forty 
experiments” which are said by some one 
else to represent a suitable course, rather 
than to vitalize their instruction by de- 
vising ten, twenty-five, fifty-five or any 
other nnmber of experiments of their own 
to illustrate the facts or principles which 
they themselves desire to fix in the pupils’ 
minds, and to see that these are actually 
diaoemed. The busy, often overburdened 
teacher, will not always find time or energy 
to devise an entire course of instruction, 
but the introduction of even a limited 
amoimt of well-considered experiments or 
clsss-room instruction which represents the 
personal equation of the individual teacher 
does much to maintain enthusiasm for the 
teaching which is often reflected in the 
work of the pupils as well. 

The deadening tendency of a mere fol- 
lowing of a course of experiments laid 
down by others shows itself also in a dis- 
position to regard each experiment as a 
thing apart, the nominal completion of 
which is a cause mainly for relief, is also 
reflected in many instances in the notes 
submitted, which are long and minutely 
deacriptiTe of really insignificant deteuls, 
bat miss the real point of the experiment. 
Thk, in turn, comes from the fact that the 
pupil is not sufficiently informed why be is 
ashed to perform the experiment at all, 
and in the strangeness of the worik he nat- 
ntally confuses the important and the un- 
important For example, be is often ap- 
parently left to think that a description of 
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may hope to attain better results. 

It is noticeable ’*•, ‘be state — : ‘ ' ' 

, . iJvvna V ^ the lau-i-, with a very 
oonsiderable aggregate loss of good energy 
on his part and that of Ida instructor. But 
that is not the worst of it, for he gains an 
idea that all experiments are to be treated 
with similar uniformity in other respeota, 
even including hia aearch for their hidden 
meanings. I do not, of eourae, advocate 
telling the student what is to happen and 
then asking him to say that it did occur, 
adding, posaibly, the eolor of a precipitate; 
but I do believe that a great deal would be 
gained if nearly all experiments, or groups 
of experiments, were more carefully pref- 
aced is the laboratory directions by a brief 
statement regarding the principles or the 
types of changes involved, and if, then, the 
student were encouraged to make hia ob- 
servations with reference to these state- 
ments and were required to show that he 
understands how the given experiment 
actually confirms the points in question. 
This would do much to avoid what is at 
present a wasteful expenditure of time, 
muscular energy and eyesight— all of which 
could be used to increase the pupil’s ex- 
perience, and it would partially, at least, 
eliminate the vague groping which results 
as those appalling scientific monstrosities 
which follow the words “I conclude” in 
the note-book of many a conacientiona stu- 
dent. Have you ever recalled the bewil- 
derment of your student days, when you 
had no idea what to look at among so many 
phenomena ! Have you ever takes a half 
dozen experiments and candidly asked 
yourself what you can legitimMy con- 
dude from what has been performed f It 
is very much like trying to answer some of 
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raplete <^Qiiding cxaminhtion qfflSs- 
eipene're which often causea them 
j their attractivene*. 

“i we not, then, tend to lay too much 
itrcaa upon mere performance of experi- 
ments, and devote too mu^ time to the 
making and reading of descriptive notes 
whieh are often copies of the experiment 
manual, and too little time to helping the 
pnpil, through judicious suggestions re- 
garding the experiments and through ques- 
tioning at the work-table and in the recita- 
tion room, to comprehend what it is all 
about, and the relation of a given experi- 
ment to others already performed t 
In order that the perplexities of the col- 
lege instructor may be brought more clearly 
to mind, and in order to illustrate certain 
types of note-books, 1 reproduce bare a few 
pages from the books presented is connec- 
tion with the entrance elective requirement 
of the Maasachuaetts Institute of Taohnol- 
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ogy. The first (Fig. 1) is a representative 
of a rather small niunber of superior hoblft 
The observatums are carefully Deqot^hd, 
the deductions are valid and WH eil^iiefi|i«| , 
and there is evidence (not shown lh‘ 
ent) that the note^beok had faseb 
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aiid oomcted. Under e- 
ss to numbem of popils 
probably too much to ex 
attain a standard which 
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pears to represent. To all appearances the 
records are original and the instrnction 
efficient. 

The pages reproduced in Pigs. 2 and 3 
are of a not uncommon type. The first 
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IcfiTea one in doubt as to what part of the 
Wprk bas been performed by the pupil, 
ajoin the atateraents made regarding the 
phyaieBl prt^tiea eould have been copied 
fnrtft a tbe reherds of experimenta 


The two pages just commented upon did 
not bear any evidence of inspection on the 
part of the teacher; that shown in Fig. 4 
bore the stamped legend “approved,” but 
a careful inspection leaves one in doubt as 
to what particular feature of the record 
warranted this, unless il may be the evi-, 
denw of sympathy (?) on the part of the 
pupil with the tendehey towards spelling 
reform. 

These are not exceptional pages ; they are 
representatives of many that pass under 
our inspeotion each year, and T ask yon, 
with all sympathy for the teachers con- 
cerned, what evidence does any but the first 
give that one may safely omit a review of 
the ground supposed to be covered by this 
work in a college course which is primarily 
expected to famish a safe foundation on 
which there is afterwards to be erected a 
very considerable snperetrueture of chem- 
ical knowledge? Are we not justified in 
our perplexities? 

I should like also to appeal to the teadi- 
ew in the pr^ratory schools to encourage 
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solves, or by encouraging them to gb u>. 
yond their depth in a partienlar line in 
which they appear to be specially inter- 
ested, to the detriment of their funda- 
mental work. Such pupils usually come 
to college with an exaggerated sense of 
their own attainments and it frequently 
requires long and tactful persuasion on the 
part of the college instructor before they 
can be reduced to reasonable humility. 

On the other hand, I venture to plead 
that all proper encouragement be given to 
pupils to take advantage of such special 
privileges as the colleges offer. It is not 
an infrequent occurrence to find a pupil 
who tells us that he has been advised by 
his teacher to take the elementary course 
for beginners as one in which be will incur 
less risk of failure. Were the examination 
the goal of the course, there obviously 
would be little to oriticiae in this sugges- 
tion; its effect upon the student as an 
emhiyo scientist is seldom happy. 

In conclusion let us ask, how can we 
make the work m chemistry in the various 
institutions more mutually helpful t 

1. By a more extensive cooperation 
on the part of the colleges and technical 
schools in the way of separate courses 
for those who have taken chemistry before 
entrance, a closer study of the problem on 
the part of all, and a readiness to recognize 
improved conditions. 

2. By an intelligent delimitation of the 
secondary-school course, so that it will only 
offer what the pupil can best assimilate at 


the environment in whiifit 
is too large a topic lor 
connection, and it is sadly 
le necessity for furnishing 
all be alike useful for the 
B to enjoy college oppor- 
less fortunate associate, 
often done, for a course 
■ntally descriptive in its 
not mean a mere cata- 
logue of facts, but a course in which se- 
lected facts are taught for some specific 
reason, which i.s invariably explained to the 
pupil, and in which these facts are inter- 
preted for him in terms of the simplest of 
the fundamental principles and concepts, 
so often repeated and constantly utilized 
that they may ultimately mean more than 
memorized paragraphs from what he may 
later remember only as “a book with a 
green cover.” I think there can be no 
greater mistake than to suppose that such 
a course is a less worthy one than such as 
is often pointed to with pride as a “the- 
oretical course,” and no teacher should 
consider that it will demand less than bis 
best efforts, supplemented by all his knowB 
edge, to utilize the opportunities lor help- 
ful and thorough instruction which such a 
course affords. It is, of eo(urse, difSenlt 
• to determine whether or by how much the 
instruction of the boy or girl destined for 
college should be differentiated from that 
of their fellow-atudflnts, hut I venture to 
hope that a'^ decision may yet be reached, 
through cooperation, which may permit us 
to select a limited field which shall be eb 
well covered as not to necewitate repetitikm 
in college, and that this may be done with- 
out prejudice to the oandidate or non-ean- 
didate for college credits. How aooa this 
wiU come, or how large this field may be, 

I do not venture to predict. 

3. By iuereqaing the time alloted to 
chemistry in the aeeondaiy i^ocfia tuiti it j 
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is more ' nearly commensurate with the 
dignity and difficulty of the snbject. 
'Whether such increase should amount to 
one third, or some larger fraction of the 
present time allotment is a point which 
those actively concerned in the teaching 
can best determine. The increase in time 
should he ashed for mainly in the interests 
of those who will not pursue the study of 
chemistry further, but it will also presum- 
ably hasten the time when a definite point 
of articulation with the college work, as 
just suggested, can be fixed. 

Finally, there is the urgent need of de- 
creasing the demands made upon the 
teacher of chemistry in the secondary 
school for duties other than those of chem- 
ical instruction, and also a critical need 
for relatively more instructors. I believe 
that a very large proportion of the unsatis- 
factory results now noticeable are due to 
the fact that in most of our schools it is 
not humanly possible for the teaching 
force to accomplish what should be ex- 
pected of them, or to be at the desk of the 
pupil when he reasonably needs assistance. 
In some schools which have come under 
my observation the distribution of supplies 
must be attended to by the senior (or 
often the only) instructor, an operation 
which consumes a half hour or more. 

Probably no science demands for its 
understanding by the beginner more indi- 
vidual instruction in. laboratory and class- 
room than chemistry, and the school au- 
thorities should realize this. they do 
we shall have much cause for rejoliAg. and 
much of the present groping aW' bewil- 
djenaent on the part of the young student 
will give place to enjoyment in the sh^dy 
ot a scieiioe which is really seotmd to i^e 
in its attraetiveneas or value when purihed 
tinder favorable conditions. 

It . is n pleasure, in closing, to say tbat^ 
that too much praiae canjjitrdly fif' 


given to the loyal, hard-working, intelli- 
gent and inspiring teachers who are ac- 
complishing so much in behalf of our soi- 
cnoe in the training of the beginners. No 
thoughtful college teacher can fail to 
recognize the good work done in very 
many schools throughout the country, and 
while many feel that more definite recog- 
nition in the college curriculum can not 
wisely be given to this work at the present 
tune, I am sure from the messages which 
have recently come to me from many col- 
leagues in many institutions that there ia 
an increasing appreciation of the fact that 
the way to better things lies through a 
sympatbetie appreciation and study of 
our common problem and our common 
difficulties.' 

If there be a determination, on tlie one 
hand, to undertake only so much as can be 
well taught and to give the largest prac- 
ticable vitality to the instruction, and, on 
the other hand, a disposition to promptly 
recognize and utilize every bit of ground 
gained which offera a secure foundation 
for later work, a more satisfactory situa- 
•ta a diocBmioQ which tollowed the prccenta- 
tioa of this and other papers on educational 
topics, a statement was made by a secondaty 
school teacher of reoogniaed standing to the effect 
that many such teachers had become indifferent 
to the opinions of college instructors, since it la 
impassible to satisfy them any way.” While I 
heartily sympathise with the thoughtful teacher 
who desires to teach his euhject in his own way 
and with hia own ideals in view, and deplore any 
attitude of the colleges, collectively or individu- 
ally, which tends to interfere with this, it seems 
to me that the common cause of greater total 
effioiency in instruction can hardly be served by 
Ignoring the opinions of tbe colleges, even it they 
are mietaken. May it not he true that the lao- 
ondaiy sehool teaehere lack some courage, or at 
leaat loma persistence, in forcing their convietlons 
upon Jho oollege teacher T They have tha privilege 
of speaking from a fullnpaa of lucpsrieaee with 
the young pupil whleh the oollege ijutruetor 
uaually lacks. 
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tion thaa that which exista at present can 
hardly fail to result, even though the de- 
gree of recognition of secondary school in- 
struction may fall short of that which 
some desire. 

H. P. Talbot 

MABBACUDBirrB IKSTITOTK 

or Tecbkqioot 

BWB eOBOOl OBBMISTRY: THE COBTBNT 
OF TUB COORSB' 

Every teacher in the high school of to- 
day dnda himself in stimulating circnm- 
stances. He is obliged to question himself 
closely as to the part that his subject plays 
in the curriculum, for, at least in the 
large cities, the long-discussed change in 
the character of the high school is upon us. 
The reason for the change is found in a 
realisation of the facts that in the past, 
high school education has been enormously 
wasteful ; that eighty to ninety per cent, of 
our pupils do not complete the coarse; that 
only a small part of the remaining per cent, 
achieve the purpose for which the whole 
course has been framed, that of entering 
eollege. The evidence that the change has 
actually begun is found in the establish- 
ment of trade and vocational schools, in 
the frequent discussion of questions per- 
tinent to these points, and in the statements 
of principals and superintendents that 
something must be done to stop the enor- 
mous educational waste ; and in their dec- 
laration that the high school must meet 
real needs, must give the boy or girl the 
education that is best for him or her, as a 
member of the human group, with little 
reference to eollege entrance. 

Among the changes that are coming 
from a recognition of these facts, we find 
the importance of science in the lugh 
school largely increased. The fact that it 

'Presonted at tlie second decennial oalebratlon 
oi ClsTlt Uuiversily, Worcester, Mass., September 
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is aoienoe that has produced the great ma- 
terial advance of the past eentury mahes 
it eertain that in the further turning from 
formal to practical education, science will 
play a larger part. It is the purpose of 
this paper to inquire into the manner in 
which these changing conditions are react- 
ing on the high school course in chemistty, 
and to discuss some of the considerations 
that are determining, or should determine, 
a new course of study. The speaker wishes 
also to discuss, in general, the problem of 
high school chemistry, presenting personal 
and perhaps even extreme points of view. 

We may classify the various forces that 
are shaping the new coarse as external and 
internal. In the first class we find: (o) 
a lessening of the college influence, due to 
a realisation of the necessity of educating 
for other purposes than college entrance; 
(6) a tendency to put chemistry earlier in 
the course and to give a second year of it; 
(c) what we may call the lay demand for 
practical education. 

The lessened eollege influence will give 
to the body of seoondsry teachers not only 
greater freedom in the selection and ar- 
rangement of their material, but what is 
of even more importance, because it 
serves as a stimuluB to their creative abil- 
ity, a realisation of the importance of 
their own great work and their reqmnsibil- 
ity for it The laek of this kind of freedom 
is in part responsible for the condition 
that exists to-day when the high school, 
paying etn^aratiVely high paries, pan 
not get enough good men, while the college 
apparently hss mohe than it needs at a 
smaller compensstido. This is not the . 
least of the evils that have result^ from 
the college dorainafion. of thsbif^sM 
Others have often bees fluted Oilt luid 
are well known. coarse pf 
never be iidai)ted to the resl ^ lie ; 
hi^ school so l(s)g as it is fiwne^ llis 
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ooUe^, ftt the best a force operating at a 
diftahoe, at the worst a power acting for 
needs it can not know. The college, as far 
as the high school was concerned, always 
had the idea of preparation, not growtti, 
in mind. A thousand boys went through 
a course in chemistry whose nature was 
determined solely by the needs of the three 
or four who were to be trained to be ex- 
pert chemiatB. It is often said at this point 
that the course which best prepares the 
pupil for advanced work is also best for 
every other boy. It is nearer the troth to 
say that the education which beat meets 
the needs of the growing member of the 
human whole ought to be the beet prepara- 
tion for college. 

Chemistry earlier in the course and per- 
haps a second year of it; the flnt of these 
conditions may bring dismay to many 
teachers ; the second, delight to all, surely. 
Certainly some changes in the traditional 
coutw! are necessary in teaching ohemiatry 
in the second year. On this point the 
speaker can refer to an experience cov- 
ering nearly seven years. Daring all 
that time chemistry has been taught to 
some second-year students. At times 
fourth-year students and second-year stu- 
dents have been taking nearly the same 
coune simultaneoimty in separate classes; 
at other times tbe two terms of students 
have been mixed in the tame class. In 
both easel a certain degree of success with 
the second-year stddents has been obtained, 
even if we by no other standards 
than resiilta of college entoanoe and state 
board examinations. Spealdng for the 
vaimkit frinn the standpoint of the eotlege 
entrance syllabus, but little Aange is neces- 
sary to adapt the ohemirtiy to Second-year 
stt^nts- A Ills rigorous insistence on 
tiih^lowphloBl development of the atomie 
ai44 hypothesto seems to be the most 
it«M of <^ge. £li sny ease, as 


far as toe ability of toe student to compre- 
hend is oonoemed, toe difference between 
individuals is much greater than the differ- 
ence between second- and fourth-year 
Claeses. The general average of work is 
considerably better in fourth-year classes, 
bnt this is explained largely by the drop- 
ping ont of weak material. 

To meet the demand for practical educa- 
tion, we find that there is a decided tend- 
ency to introduce into the high school a 
great deal more of chemical technology 
than there was in the older course. There 
are some who go so far as to say that the 
high school ought to give toe pupil a means 
of earning hia living ; that chemistry should 
be taught so aa to fit him for some direct 
employment in practical occupations. 
WhUe admitting this as a poasible ideal, 
the view implies such an extreme ijihange 
in the character of the high school that it 
is not advisable to take it into considera- 
tion in toe present discussion, except to 
admit that, given time, it would be possible 
to accomplish this result Along with the 
demand for technical education, we find a 
tendency to fill the course with a great deal 
of matter that is associated with the home 
and every-day life. These two demands 
have come largely from without. They 
have done great good and have added mnch 
to toe human interest of our science. We 
teachers are very prone to an academic 
p«nt of view, and the stimulus has been a 
needed one. Tet with the good, there is 
some danger. There is a tendency in some 
quarters to emphasize the teehnologioal de- 
tails of processes, to fill the discussion with 
teohiucal terms, so that the pupils' talk 
bristles with tuyeres and downcomers and- 
the particular names of toe many towers 
that find application in manufacturing 
chemistry. The chief evil of this kind of 
ins'tmetioa is that it produces rather showy 
resttlti, it seems to indicate more knowledge 



976 


scimcs 


IS A VobXxXL K0.W8 


than really exists. Moreover, a teehnical 
process of to-day is a very complicated 
thing. It is improved every year and we 
find to our discomfiture, on visiting the 
factory, that the process we have so care- 
fully learned from the text-book differs in 
a hundred details from that actually em- 
ployed. 

The chemical interpretation of the ordi- 
nary phenomena of the household is a very 
interesting matter. Unfortunately many 
of these interpretations are very complex, 
others are unknown. Some are simple 
enough to be comprehended by a beginner, 
and certain food testa and the like can be 
taught so that the pupil can go through 
them in a more or less mechanical fashion. 
But surely these do not constitute a suitable 
vehicle for the transmission of that highly 
organised mass of knowledge and way of 
thinking which we know as chemistry. The 
intellectual and material advance that our 
science has brought to the world has not 
come from the knowledge of isolated test- 
tube reactions, but from the brilliant im- 
aginings of the authors of its great bypoth; 
eses, from the realizations of its tremendous 
generalizations, from the perceptions of 
most deeply hidden relationships among 
the things that we call matter. If this 
that we teach our pupils is to bear the name 
of chemistry, it must give them at least a 
glimpse of these deeper things. Technolog- 
ical chemistry and household chemistry 
have a very proper place in the high-school 
course, but they should not be over empha- 
sized. They afford the illustrative material 
which the good teacher will constantly use 
to give interest to his work by showing what 
good the science has brought to mankind. 
But a course composed almost wholly of 
such material, as has been proposed, would 
not he chemistry, and it would probably 
not be science. There would be an absence 
of pnnoiples, of relationships. A pi^fl 
might indeed learn that there exists a 


simple process for the manufacture of soda, 
but he would not share in any degree the 
kind of thinking that has ma^ thia and a 
thousand other processes possible, 1 hold 
that it is our chief duty to give him this 
kind of knowledge. 

Coming then to the internal considera- 
tions which shall help shape our new course 
of study, we must inquire what high school 
chemistry should seek to accomplish for the 
pupil. One way of answering this ques- 
tion is by osking ourselves what it has done 
for ns as individuals. We know that it 
has made us broader men and freer human 
beings, and it is fitting that we should seek 
to have our pupils attain in some degree 
this high end. Again, it is certain that one 
who has been through a good course in 
chemistry, who has learned the pripciples 
of chemical action, and comprehended the 
great laws that the science has revealed, 
looks upon the world about him in an alto- 
gether uew way, so much so that with the 
increase in the general knowledge of sci- 
ence there is being produced a new type 
of world mind. Our pupils must be taught 
so that they shall share in this new world 
mind. 

THE LASOBATOBT ISPEOT OF THZ COUBSB 

The course will continue to be baaed on 
experiment, the amount of laboratory work 
being limited only by the physical pom- 
bilities of the situation. The experiment 
will precede the olsss disonasion in order 
that the pupil jnay ecmeeive the things that 
he is talking aoout as nalitdet. Chemioeil 
thinking can not go far without thesa defi- 
nite conceptkmi. It requires itnagea of 
real things, and it i|t thk point of view that 
should determine the character of our 
laboratory work. There seems to bo oon- 
eiderable differenes Of opinion, if not oim* > 
fusion, on this {wiat. 

There is the point of view irhieh ssswsM- 
that it is the purpose of the 



3\m S4, 1910} 


BCimCE 


m 


prove the statement of the teadier or the 
text. Beoanae there was so nrneh that was 
bad in reliance upon authority in older 
types of education, it is felt that acience 
mast have none of this, but must accom- 
pany everything by rigorous proof. Fol- 
lowing this method at its worst, the pnpil 
is stimuiated into a condition of perpetual 
doubt. He meets every statement with a 
but, and has rather the air of believing 
that some scientific charlatanry is being 
imposed on him. This is wrong; science 
does not have this attitude of perpetual 
doubt. It requires the most rigorous proof 
from discoveries of new things, but if each 
of us had demanded ocular demonstration 
at each step in our advancing knowledge, 
we should probably still be somewhere in 
the realm of descriptive inorganic chem- 
istiy. Moreover, it is a serious scientific 
mistake to let the pupil think that a single 
experiment performed under the ordinary 
condition of the beginner’s laboratory 
proves much of anything. If it does, the 
speaker has seen many curious things 
proved in his time. Let os be frank ; these 
experiments show at best the line of 
thought by which the proof is obtained. 
They illustrate the proof— they do not 
give it. 

Nor does the theory that the pnpil 
should, in the laboratory, rediscover the 
fundamental truths of the science, give us 
a right basis for experimental work. Fol- 
lowed to the extreme, this method soon 
reduces itself to an absurdity. Take, for 
example, ttie axperiments of Lavoisier, 
wbieh aftord such an ekeelleut starting 
point in the teaching of the subject The 
pupil is given some metals and a balance, 
and it siipposed, in an hour and a half, to 
rsdisoover what it took the best minds Hie 
world ihwi possessed several oSnturies to 
ficoompliah. The fact the pupU’a labma- 
tory tseerd, attested by thfi teacher, 
Mie&tat ^et he independently accom- 


plished tbi« prodigious feat is a comment 
on the system. All that is done in this 
method at its best, is the arousing of the 
pupil’s curiosity, which is later gratified by 
judicious suggestions at the proper moment 
from the teacher. There is no rediscovery ; 
the line of thought has simply been re- 
traced, and the big steps have been taken 
by the teacher. To be a discoverer you 
must be the author of your own curiosity. 
Another trouble with this method is that 
once committed to it the teacher is driven 
to curious round-about expedients to pre- 
vent the pupil’s having knowledge in ad- 
vance of the thing he is going to see. There 
are hundreds of instaDcea where the pupil 
should have this knowledge in advance. 

The speaker is more and more convinced 
that while the laboratory should to a cer- 
tain extent seek to accomplish the things 
which the holders of two points of view 
consider desirable, its real purpose is to 
afford illuatrative material, and by illus- 
trative material he means that which will 
give concrete ideas— images— of things and 
processes. One might read bundreda of 
pages about chlorine, but if he had never 
seen it he would never know it. Thia is 
the great work of the laboratory method, 
to teach things and not literal symbols for 
them. We should seek this end, and let 
other considerations give way to it. 

And we shall not neglect to exercise the 
pupil’s scientific imagination. Chemical 
thinking requires thia faculty. After he 
has been well grounded in toe method of 
the laboratory, we ahall want the pupil to 
learn to foresee chemical posaibilitiae. The 
progrem of the science has been by the 
working together of experiment and imag- 
ination, toe one reacting upon the other 
and each anggeating in turn new steps in> 
the advancing knowledge. 

TEki CLSss^Boou ianscT or this ootnn 

It is no longer being framed exclusively 
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for the oollege entranoe requirement; our 
course will sot require us to cover lo much 
material as it did formerly. DisctuBion of 
the rare elements and their compounds will 
give way to a more intensive study of those 
that show typical chemical actions, and 
establish the main lines of thought. We 
shall prefer to do this by reference to the 
things of the practical life where we can, 
but we will not go into the chemistry of 
foods, dyes, textiles and the like, knowing 
that this matter is far too complex for ns 
to use in establishing the laws and rela- 
tionships that are necessary for a compre- 
hension of the science. We shall draw 
from every aspect of chemistry in our effort 
to establish the principles of chemical ac- 
tion. Our teaching may grow leas de- 
scriptive and more dynamic. We may find 
it better to study types of chemical action 
than to study elements and compounds. As 
suggestion along this line, we might pro- 
ceed, after reaching the definitions of 
chemical action, element and compound, to 
the general study of simple decompoaitions, 
using many experimental illustrations. We 
would bring in the ideas of stability and 
heat of formation. We would then pro- 
ceed to direct combinations, simple replace- 
ments, and so on until finally the pupil 
would have a very good idea of the com- 
paratively few types of chemical action. 
He would acquire incidentally a very prac- 
tical descriptive knowledge. 

Our course will necessarily continue to 
pay a large amount of attention to chem- 
ical theories, in order that we may have the 
means of seeing analogies and interpreting 
results. The mechanism of chemical 
changes ia so far removed frqm direct ob- 
servation by the senses that any attempt 
to comprehend these must be large^ by 
aid of the imagination. The atoralo theory 
has given us a splendid instrument for this 
purpose. We should Mtain it even if it 
had done nothing mote than give ua a aya- 


tem of obemical forinalak; or made it poa- 
sible to represent cbemichl aetioaa by eqtm- 
tioDs. Only one who faai attemptad to 
teach chemistry without the me ^ these 
symbols can fully appreciate what a tre- 
mendous aid they are. We riuU therefore 
want to establish the atomic theoiy ration- 
ally, and to show bow fonnulaa are deter- 
mined. This is perhape the moat difficult 
part of our work, but the fact that many 
pupils fail utterly to comprehend this mat- 
ter is no ground for its omission from the 
course. There are many who succeed, and 
we must not forget that those who fail at 
least learn that such knowledge was ac- 
quired by human reasoning and patient 
experimenting. We should make our 
pupik feel that these theories are very 
praetieal things indeed, since it ia largely 
by their aid that the science has advanced 
and brought material benefits to mankind. 

We have in the past been given to con- 
siderable drill in certain types of chemical 
problems, largely because of the demands 
of college entrance examinationa. There 
has been a good deal of mental gymnaatiea 
in the matter. These calculations riiould 
be taught in a leas formal way ; the labora- 
tory is the best place to do it Let the 
pupil calculate from the equatiena the 
quantities of snbatanoea he needs 
his reaction, and then actuary mix thmn in 
these proportions. Let him get practise in 
correcting gas volumes in the course of «- 
perimenta involring simple gaa meamtre- 
mento. Knowledge acquired ia tiiis way 
has a far greater staying quality than that 
obtained in formal daso-room (Iriji. 

As we have already said, demies! tedi’ 
nology will find a place in the oourie, W 
it must be taught ly principle too. Ih the 
Solvay process, for example, it is hwtq 
important that the pupil shbtdd 
idea of precipitation by differamitk itt vAiw 
bilily than that he ahbi^ hiiW M 
ehanieal details of the oarhonati)^ 
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It i« more importiot he ahould know that 
the prooew is only commercially profitable 
bteatue the ammonia is recovered, thus get- 
ting hold of the principle of the utilisation 
of by-products, than that he should know 
the factory terms for the machinery and 
operations. A good course in manufac- 
turing equipment, in which different types 
of furnaces, towers and the like were 
grouped and compared might be of great 
practical and educational importance. But 
isolated bits of such information have no 
such value. 

Our high-sehool chemistry might well 
include a treatment of more organic com- 
pounda than it has in the past. This 
knowledge can readily be acquired by ref- 
erence to inorganic types. So many of the 
simpler derivatives of the hydrocarbons 
are things of every-day life that in order 
to include them we can afford to tacriflcc 
aonie of the things of the traditional ele- 
mentary course. The pupil needs, more- 
over, some intimation of the eharaoter and 
extent of the organic branch of the science. 

In conclusion, the speaker feels that the 
best hope for the improvement of high 
school chemistry lies in discussions of the 
kind we are engaged in this morning. The 
mcperimental end of our work has been so 
new and interesting that much of our time 
has been spent on these matters. But the 
time is at hand when a reconsideration of 
the course as a whole in its general rela- 
tions would be of benefit to the teaching of 
the etementary eeience. 

Jkbsk B: Whusit 
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It is i»t n«*^88«iy in a gathering such 
W ^ tq recount tl» stages in the history 

1 PeNepMd «t ths ssaoBd dMemlsl .nlabntlon 
at dhuk Oafvsr^, WentStor, MuSs., fioptmabar 


of chemistry teaching in secondary schools 
—how, from the purely descriptive nat- 
ural philosophy of the early college we 
finally essayed the teaching of chemistry 
and physies as sciences; how the miscel- 
laneous- encyelopedio instruction has been 
replaced by courses, designed, in these 
latter days, to develop power for the pupil 
rather than, to impart knowledge. 

The changes in content and method of 
formal secondary-school instruction have 
been brought about by the colleges; by 
ad/vicc, by supplying the teachers and 
most drastically, by the requirements for 
admission. While the bulk of the class 
might pass from the school and not be 
heard from sgam, the failure of a pupil 
to pass the college examination is qniekly 
brought home to the teacher, so that the 
entrance examinations have become the 
standard of the school. 

During the last fifteen years four sylla- 
buses have been published which have de- 
cidedly affected the teaching of chemistry 
in schools ; in 1894 that of the Committee 
of Ten, descriptive and general; in 1898 
a Harvard syllabus, largely quantitative 
and soientific in method; in 1900, the 
syllabus of the College Entrance Exami- 
nation Board, a plan for a course I hesi- 
tate to classify; in 1905, the last revision 
of the syllabus of the Nejv York Depart- 
ment of Education, a hiatorico-systematic 

There is almost nothing in common to 
these four courses, and althoug^h the Col- 
lege Entrance Examination Board main* 
tains and strengthens its ho^ upon tie 
schools it has never, fortunaftly for the 
pnpib, conducted its chemistry examina- 
tion in accordance with its syllabus. 

If M examine the texb to find what is 
being tgu^t in high schools we find the 
ehemistiy text^bqofcs to be descriptive or 
theoretdeali very few have suocemfuUy 
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oombined the two. The deaoriptive terts 
usually become encyclopedic, try to in- 
clude all the elements, strange compounds, 
the latest processes and weird discoveries, 
often curtailing or entirely displacing 
those common things we are too liable to 
take for granted that every one knows. 
The theoretic texts are largely the product 
of college men. These tend to become too 
abstract and sacrifice the pupil to the sub- 
ject. One elementary text of very wide 
use devotes two pages to a discussion of 
the action of bleaching powder, but does 
not state how it is used or for what goods. 

If a subject is to be treated as a science 
many facts must be given and understood 
in order that the pupil may acquire a 
comprehensive idea of the subject. It is 
folly to expect thorough undcrstandiug 
of a part without a general knowledge of 
the whole. The high schools can not train 
chemists or engineers. Time and cost do 
not admit of such intensive science teach- 
ing, even if it is desirable. Such teaching 
should be left to the college. 

If we take the pupils as we find them in 
our large city high schools they are not 
well informed and have little opportunity 
to be. They lire in a complex environ- 
ment. The city boy or girl is brought in 
contact with but few simple phenomena; 
a push of a button— a bell is rung; 
another push— a door is unlocked; another 
push— a light appears. The modern 
apartment is a complicated structure 
operated by buttona. If we look for 
chemical actions within this pupil's 
sphere we find them to be rather few, too 
familiar to hold the attention or too own- 
plicated to tempt analysis. He comes in 
contact with hut few elements and but few 
pure compounds. Steel is to him a spe- 
cially pure iron, zinc is the metal used in 
batteries, tin-used for eank, ao^ihnr 
smells bad. He has often been told that 
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soda water oontaina no soda. Soap is 
useful in cleaning, as it eats dirt as an wid 
“eats metals.” A material involving 
electric means is necessarily superior. 

The tendency to ceutralizsticm in driv- 
ing out small industrial establiriunents has 
narrowed the child's opportunities for ob- 
servation. The shops of the blacksmith, 
carpenter and soap-maker where he learned 
the art of critical observation and teamed 
some things not taught in soliool, have been 
withdrawn behind doors marked "no ad- 
mission.” 

The classes of our large schools are 
mixed as to sex, race and ability. It is 
often said with pnde that our urban pop- 
ulation is cosmopolitan, but that the sec- 
ond generation from the emigrant is 
acquainted with American ways; Ad- 
mitting that the second generation may be 
somewhat acquainted with American ways, 
we must also admit that the population 
of our large cities is becoming mongrel. 
The mongrel ii never stable and ia rarely ' 
aneceasM. The psychology of the mon- 
grel is analogous to that of the mob. Is it 
not then asking too much that ohildran 
one or two generations from barbarity 
should be put through the same course 
and be expected to meet the same educa- 
tional standards as the natives of Maasa- 
chusettsl 

The tendency of ednoatiem at present 
is the development of power, of ability to 
reason, to think. We may, indeed, ask if 
the drill along this line has int been 
pushed so far at times as to negleot-givii^ 
something to think about. The sdtool, un- 
like the college, works by tiMii Slocks the 
work must be cut to fit the time, we 
often find a few facta or qnestioiM aw 
preeented in surii a way ^ n»e spa- 
elusion is poaaiWe, This ig' iadtw- 
tive teaching— teaching to, paMonr ; . ' 

It makes the work eaaiw^ tbn tamtor 
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tik« worlc (MU be made to follow a mathe- 
maiml model, eo problems oome to take 
an impoitant place. The work becomes 
quantitative and is now held to devdop 
thought, originality and logical reasoning. 
But the problem in elementary chemistry 
is usually of type form, and is not the 
teacher largely sponging on the power 
drilled into the pupil by the mathematioa 
teacher,! The Bnglish of the schools is 
criticized by college and business men 
alike. I believe a clear, concise exposition 
of phenomena in correct language will be 
of more benefit to the pupil than any num- 
ber of problems in chemical arithmetic. 

The pupils I have in mind are the ordi- 
nary ones in large aehools, thirteen to six- 
teen years of age, girls and boys. Only a 
small percentage will go to college, some 
wiU go to business, some to be clerks, some 
home makers, some teachers. They have 
been herded in elementary schools, taught 
at in bulk. They are deficient in English 
and any correct notions of the activities 
of the world. It is the business of the 
high school to supplement the elementary 
school and by its specialization correct the 
errors of the grades and systematize the 
instruction. College preparation is only 
incidental. 

A large amount of knowledge is not 
needed in practical life so muoh as the 
power to do things, but knowledge eer- 
tainly increases power. While we must be 
able to do one thing well even a super- 
fieisl kMWkdge of many things is not to 
be despised. Oood judgment, abilify to 
arrive at aecnrate conclnsions from given 
data is most essential, but if we took eloaely 
a large part of nihat is commoniy called 
reasoning is but rehearsing of formnlm. 
@ood judgment can not be taught. So few 
of' our pupils will ever be so sitnated that 
thqr need naaon independently omeern- 
dtendoal phenomena that it ii lOarcdiy 


justifiable to foist the time and cost of 
sneh instruction on the pubUe. 

Where and how can chemistry accom- 
pUah the moat good in the school! It the 
object of education is to develop a youth 
mast completely, to make a well-rounded 
individual, to make him feel an intelligent 
interest in the activities of the world, it is 
not necessary that each factor in such a 
total should be well rounded. A number 
of smooth, well-rounded sticks will make 
a very insecure bundle, but if some of the 
sticks are somewhat rough the bundle may 
not appear so elegant but it will be more 
firm. Chemistry touches every phase of 
human activity. It requires language for 
its expression, mathematics for its deter- 
mination, physios for its operation. Its 
history is the history of the world. 

It would be impossible to find's better 
subject than chemistry to hind together 
the school work, to systematically furnish 
splinters to make the bundle strong. The 
domestic science teacher, the biology 
teacher and the physics teacher give some 
splinters of information which they call 
chemistry and build their work upon this 
basis, usually indigestible definitions. A 
systematic course in elementary science 
sboold be placed in the first year of the 
high school, designed to impart that infor- 
mation of things and prooessea we might 
wril expect every one to know. This 
might be followed later by a course more 
tiiorough. 

We now expect our pupils to specialize 
as soon as they leave the elementary 
sobools and to prepare for some life work. 
He or she knows nothing of human activ- 
ities out in the everyday world, there is 
praetically no place in the school curriou- 
ium wtmre this is taught. We have trade 
' sehoola, vocatjon schools, commeroiiil 
mdiools, not to mention others all of whieh 
raquirs him to specialiae beforq showingiii. 
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))im any genial plan from which to 
ehocse or guiding hia ohoiee. 

The pupil who win receive no further 
achool inatrucUon can in a year be given a 
good knowledge, by a teacher with ade- 
quate equipment, of many of the facte of 
elementary chemiatry relating to our daily 
life and ita activities — a knowledge suffi- 
cient in most cases to excite a lasting in- 
terest in natural phenomena and to cause 
the student to seek explanation, There is 
a multitude of chemical facts which con- 
cern the boy who goes into the shop or 
office or behind the counter, and which he 
should know. The girl who will stop at 
home or teaches other*’ children is also 
concerned with chemical phenomena, 
ehemical information which has been 
crowded ont of her curriculum to make 
room for more cultured and leas muaay 
subjects. 

Adhering to traditional procedure, our 
aeience courses have become pseudotbeo- 
retieal or paeudoteehnical ; it is time wo 
had one systematically informational and 
practical. Facts are as important as ex- 
planations and should precede them. Such 
a course need not pretend completeness in 
any line. , It might he comparative rather 
than critical. It would not attempt to re-- 
discover or verify natural laws, but would 
aim to cultivate the powe» of observation 
and of accuracy of description, to express 
ideas of phenomena in simple, direct Eng- 
lish rather than to hide incoherent thought 
behind a big name or a slang ezprssBoa. 

In a first course in chemistry, atoms, 
molecules,' ions and many other terms 
might be omitted altogether. "iTiey are but 
words, the modern idea of kit atom w in- 
comprehensible to one with«it a wide 
knowledge of chemistiy. Theory should 
be eliminated as much as possible, nuftiog 
the course treat of facts, their sequence 
and relation to one another. Numerical 


problem solving riiould ttdte but a small 
part in recitation work. No moie can 
come out of an equation than we put into 
it It can not develop originality. 

Such a course for children of twelve to 
thirteen years would need simplicity in its 
treatment. Faraday 'a leeturea to chil- 
dren are a model in this respect. Ost- 
wald’a "Converaations” show how some 
complicated things may be dealt with 
simply. 

I would have such a course give infor- 
mation concerning natural phenomena 
and the work of man, show what ia beii^ 
done, and how, without technical detail. 

I would give the pupil something to 
know. Pacts that are worth knowing in 
and of themselves— facts that concern 
himself, his food, his clothing, his shelter 
and bis work. Concerning the things he 
or she will meet in life, no matter whether 
the future be as a chemist, a bookkeeper 
or in the kitchen. The material is ample. 

The subject might be systematized by its 
applications rather than the traditional 
order. Study topics rather than elementa; 
study detergents, not soap; study Ueiieb- 
ing rather than peroxide or bleaching 
powder. The development of the «oe 
through the atone, bronze and iron age bat 
depended largely upon bis chemwal 
knowledge. Let ua study the metsls iu 
their metallic aspects rather than tOoord- 
ing to the periotdic table. 

Foods, clothing, materials of utility apd 
convenience or of Commerce often OSP Apt 
'be rationally treated by thp pheiept sya* 
terns of our texts, but a suitable ajpteliati- 
aation might easily include thutk; what 
, they are, how they are produokd and what 
they do. < ; 

In ita effects uptm the pupil and aohoel, 
we may be sure that pupils who have seen 
something Of tiie general trend of the in- 
gtructiop through a sjwtenwtic prrinpiaary 
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Ofmne will feel mere intereet to contimie 
«t«d^ *Bd will aecomplieh more and better 
woiir in later conraea. 

Miohakl D. Sohon 

Mouiie Rioe Soeooi, 

Njw Yoa*, N. y. 

THE JLMSRWiH USDICih igBOClAHOfl' 

Tub St. I<oui> session of the American Med* 
Jcal Association was an unqualified succoss. 
Ttom the sciontifio point of view, and from 
the eifeat in the promotion of a closer and 
more harmonious organisation of the profes- 
sion, as well as of social interest, little more 
could have been desired. The registration 
was a little over four thousand, a number 
exceeded only twice — at Boston and at 
Ohicago. 

In the scientific interest and in. the earneet- 
neas and fulness of the discussions on the 
topics presented the section meetings equaled 
or anrpassed those of any previous session. 
Every section had profitable meetings and tbs 
attendance in each was good. Especially 
notable were the symposiums in the Section 
on Preventive Medicine and Public Health 
on hookworm, pellagra and typhoid fever, and 
ill the Section on Pathology and Physiology 
on eanonr — subjects which, aside from their 
interest to the profession, have partionlsr in- 
terest for the public, because of the wide- 
spread morbidlity end mortality which timy 
oanis, especially in the initanees of typhoid 
fever and cander. Indeed, it is interesting to 
note tlw many pointa at which the papen 
thronghont the whole pregram of this session 
touched tha pubUo direqfly in the matter of 
lljrgimis, sanitation and prevention. It is a 
rafiection of the widtHipread interest of the 
puhik in what is being doite in medicine. In 
maiky, MlaJIScti the Soo^tt m preventive 
3in^(fine .vMi the most interesting of the 
tanion. Oaneer, wi^ its frightful mortality 
and iBeieasiiig prevdenee, was probaUy the 
na^ PloMtetri anhieet of the seesiaB, being 
in «me or more <A its a^ieata in 
kbrioat mm aeotiom far oirtshadowSng tn- 
the Jmmi of the 


betcnloaia in this respect. In some of the 
other sections symposiums on diabetes, the 
infections disssses and eclampsia, with the 
disensaions, served to cloar the atmosphere 
about many mooted questions. There were 
many othw interesting features of the scien- 
tific program, but space forbids further men- 
tion of them here. 

The meetings of the house of delegates were 
harmonious throughout. Each succeeding 
year the reference coinmitteea are doing more 
and more work, making it possible to investi- 
gate thoroughly all the various propositions 
that come before the house; aud thus the 
house ia aUe to accomplish much more, and 
to do the work in a deliberate, satisfactory 
manner. Of the important things done by the 
house of delegates, one wss the creation of a 
new Section on Genito-urinary Diseases, as 
petitioned for by many members dfiing work 
in that line. Another was the creation of the 
Council on Health and Public lustruotion, 
which is to have charge of tlic work formerly 
done by several overlapping committees, cover- 
ing such matters as preventive medicine, med- 
ical legislation, economics, public instruction 
in medical, sanitary and hygienic questiona, 
etc. The council will organise complete ma- 
chinery to facilitate the attainment of these 

Any impression that there was the slightest 
lack of harmony in the organisation was dis- 
pelled by the work of the house of delegates 
and by the spirit shown in the daily work; 
and any attempted disparagement of the aims 
and purposes of the American Medical Asso- 
ciation was silenced by the splendid statement 
of them contained in the address of President 
'Wfelcdi at the general meeting. That the pub- 
lic correctly understands these aims and en- 
dorses them was evinced in the admirable 
address rf Governor Hadley and the other 
gentlemen who spoke at the gweral meeting. 

I’M* ASTSOlfOUlOAL OaSEHTATORT OF 

ommu vvivsmTt 

At Demaon Dnivarsi^, Granville, Ohio, the# 
new aatitqnomieal olwervatory, presented by 
Mr. Ambrose Swaeey, Cleveland, was opened 
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on June 15. In the afternoon an addreea on 
“ The Contribution of Astronomy to General 
Culture” was given by Edwin B- Froat, of 
the Terkes Observatory, and in the evening 
an illnstratod lecture on “ The Eevelations oi 
the Telescope ” was delivered by John A. 
Erashear, of Pittsburgh. 

The observatory is a very beautiful struc- 
ture of white marble, and its interior finish is 
in excellent harmony with the elegant exterior. 
The principal instrument is a nine-inch tele- 
scope, with object-glass by the J. A. Brashear 
Company, with the latest style of mounting by 
Warner & Swasoy, complete in every detail, 
and with a filar micrometer hy the same firm, 
of which the donor is vico-prosideiit. A fine 
fonr-inch combined transit and zenith-tele- 
scope is also provided, together with a chrono- 
graph, all hy the same makers. The equip- 
ment also includes two Riefler clocks, for 
mean and for sidereal tiror, and a sidereal 
dock for the dome. The observatory is very 
well situated upon a high ridge commanding 
the horizon, and is admirably adapted for its 
purpose, principally cducat onal, but the equip- 
ment is also sufficient for useful contributions 
to research. 

8C1E2ITIFW mTE8 AND EBWB 

The Paris Academy of Sciences has con- 
ferred the Janssen Prize, consisting of a gold 
medal, on Director W. W. Campbell, of the 
Lick Observatory, University of California. 

Dr. John Benjxmin Mubpjit, professor of 
surgery in Northwestern University, has been 
elected president of the American Ifedical 
Association, for the meeting to be held next 
year at Los Angelos. 

The University of Pittsburgh has oon- 
ferred the doctorate of science on Professor 
H. L. Fairchild, professor of geology in the 
University of Koohester. 

Dr. Oscar Bolza, professor of mathematics 
in the University of Chicago since its estab- 
lishment eighteen years ago, has been made 
non-resident professor, and will live in Frei- 
burg, Germany. He will receive bis regular 


Ws learn from the Journal of the Ameri- 
can Medical Association that a bronze rdief 
portrait of Dr. William Osier has been placed 
In Osier Hall of the Medical and Chirurgical 
Facnlty, Baltimore. It is by F. C. V. de 
Vernon, a French sculptor, and is an enlarge- 
ment of a small one made in 1903 by the 
same artist and now in the Johns Hopkins 
Medical Library. It will be placed by the side 
of the Osier portrait by Corner on the north 
wall, and on the other side will be hung the 
Welch medallion. 

After nearly oontinuous service of nine 
years m the American Museum of Natural 
History, Director Hormon C. Bumpus has 
been granted a vacation by the trustees, be- 
ginning June 15. Dr. Charles H, Townsend, 
director of the New York Aquarium, has been 
released from hie duties for the same period 
and has been appointed acting dirw^r of the 
museum during the absence of Direotw Bum- 
pus, which will probably extend to December 
15, 1910. Professor Kaymond C. Osburo, 
Ph.D. (Columbia), of the Biological Depart- 
ment of Barnard College, has been recalled 
from Naples to take charge of the aquarium, 
during the same period, under Director Town- 
send’s general supervision. It is tbs inten- 
tion of tho Zoological Society to make Pro- 
fessor Osbum a permanent member of the 
aquarium staff. 

Dn. Harvey W. Ctjsinso, of the Johns Hop- 
kins University, has been appointed chief of 
tho surgical staff of the new Peter Bent Brig- 
ham HoepitRl at, Cambridge, Mass. The hos- 
pital, which is the teaching hospital of the 
Harvard Medical School, will not bo com- 
pleted until about 1912. Tbs fund has been 
accumulating for about twenty-five years and 
the original bequest of $1,800,000 has grown 
to about $8,000,000. 

Pkofesbor H. a, Edsoh, of tbs Univsrslty 
of Vermont, has resigned, to aooept S position 
in tho Bureau of Plant Industry, Washington, 
D. C. 

Da. Theodobe Wbittelset bos niignsd u 
asBoeiate professor of ohemistey in Northwest- 
em University to become chief ifiismiM of the 



iinvurtautv are a aplendid 
^ . ttiione of the paramount chiefs, 
wooden easketa and cups, and specimens of 
remarkable textiles resembling velvet, made 
from the fiber of tho upiier skin of the palm 
leaf (raphia). This polleetion wae made be- 
fore tho almost complete disappearance of 
native art work due to tho importation of 
■cheap European productions. 

CoiTHSKS in wood technology and the me- 
chanical engineering of wood manufacturing 
plants are to he added to the curriculum of 
tlie University of Wisconsin for the coming 
year, the college of engineering cooperating 
with the new U. S. forest proiiucts laboratory 
In the instruction. The courses are to be 
primarily of a technieal nature, arranged es- 
Tiecially to meet the needs of students in the 
mechanical and chemical engineering courses 
who wish to prepare themselves for positions 
In the wood manufacturing industries. Three 
phases of tho forest utiliiation problem arc to 
be dealt with in these courses, including a 
study of the physical and chemical proper- 
ties of wood, of the utilisation of such wood 
products as are now wasted and the preserva- 
tion of timber, and of engineering operations 
of manufacturing and preservative processes. 
Eour courses in wood technology, including 
■work in wood distillation, wood preservation, 
the chemical constituents of wood, and the 
physical properties of wood, are to be given 
by various members of the staff of twenty 
government experts at tho laboratory. In ad- 
dition there are to be lectures and demonstra- 
tione of the different operations in logging and 
wood manufacturing machinery, at the college 
engineering, by Professor IMert UcArdlo 
Kaown, of the department of mfwhin^ design. 

the course on the propettl^ of wood, 
which will be pven the first semether, the ele- 

f ary structure of wood of various species 
be studied, and the relation of ita phyai- 
fKtptHAet and its usea in the arts and 
itrisa. leetures and demonatrationa will 
be giren regarding methoda of testing 


8 ana fibers of wood, to be given the 
same semester, will deal with the chemical 
construction, lignoceric materials and fibers 
with their bearing on industrial and art uses 
of wood. The ntiliratinn of the waste in the 
lumber industry will be the special aim of the 
study of the principles, processes and products 
of hardwood and softwood distillation in the 
course m wood distillation to bo given the 
second semester. The work in wood preser- 
vation will cover the structure and properties 
of different kinds of timber as regards their 
resistance to destructive agencies and condi- 
tions of deterioration. Both surface applica- 
tions and antiseptic impregnation will be 
tested in the study of preservative processea, 
when the theory and effect of pressure in 
these treatments will also bo considered. 


vyneRsiTi’ axd EnvcATioxiL kews 

Hohace RuasELL, ’65, president of the Dart- 
mouth Alumni Association, has made a con- 
ditional gift of $10,000 to Dartmouth College 
toward an endowment fund to be used for the 
early increase of salaries of full professors, 
provided that additional sums can be raised to 
make the amount $100,000, 

At the commencement ciercises of tSe Uni- 
versity of Pittsburgh, on June 15, a School 
of Engineering was dedicated, the principal 
address being made by E. K. Morse, president 
of the Engineers Society of Western Pennsyl- 
vania. At the same time the cornerstone of 
the building for the School of Medicine was 
laid, an address lieing given by Dr. James 
Ewing, of the Cornell Medical School. 

At Stanford University Dr. Albert 0. Craw- 
ford, of the Bureau of Animal Industry, has 
been appointed professor of pharmacology, and 
Dr. Hans Zinsser, of Columbia University, has 
been appointed associate professor in charge 
of bacteriology. 

At the University of lUinois Mr. frank 0. 
Becht, of the University of Obioago, has been 
appointed acting Itead of the department of 
phS^iology in place of Dr. J. H. MeCleUan, 
who resigns to complete his medical studies. 



Rubber Rege^^ 

Hishawake, Ind. 

Dr. Char. W. Hargitt, professor of zoology 
in Syracuse tTniversity and director of the 
zoological laboratories, has been granted leave 
of absence for the coming year, and will devote 
his attention to research at several American 
and European laboratories. 

Professor Robert H. Richards, of the 
Maasaohusetts Institute of Technology, left on 
June 10 for summer school work with his 
mining students. lie was accompanied by 
Professor Bugbee and Instructor Hayward. 
The party go to Buffalo, and from there take 
an ore steamer to Duluth, where they will see 
the ore docks. They citpeot to visit the Mich- 
igan copper region at Keweenaw Point, the 
nickel mines at Sudbury, Ontario, and the 
silver mines at Cobalt, Ontario. 

The coUoction of fresh-water sponges of the 
U. S. Katioual Museum is now liemg critically 
examined by Dr, Nelson Annandale, superin- 
tendent of the Indian Museum in Calcutta, 
an authority on this subject. 

M. Darbocx, permauent secretary of the 
Paris Academy of Sciences, has been elected 
president of the Societe de sccours des Amis 
des Sciences. 

Professor J, 0. Ewart, F.R.3., of Edin- 
burgh, will give a course of lectures on the 
principles of breeding, at the Graduate School 
of Agriculture to be held at Ames, la., in July. 

A bust of Pasteur was unveiled on June 6 
in the garden of the Ecole Nonnale Su- 
p^rieure, Paris, where was bis first laboratory 
and where be taught for thirty-seven years. 

In memory of the late Dr. Howard T. 
Ricketts, of thJ^iHniversity of Chicago, who 
recently died in Mexico of typhus fever while 
investigating the disease, there has been estab- 
lished in Rush Medical College, of the univer- 
sity, a prize of the value of |25 to be swarded 
annually to the student presenting the best 
thesis embodying the results of original in- 
vestigation on some topic relating to derma- 
tology. The prize will he known m the 
“ Hojtard T. Ricketts Prize." j 


at the age of scveiiiy-v.irv,. . 

Therl will bo a New York State Civi. 
Service Examination on June 25, for the posi- 
tion of civil engineer, at a Salary of $2,224, 
and of chemist m the Department of Agri- 
culture, at a salary of $900 to $1,200. 

Elaborate plans for the enlargement of the 
New York Aquarium are now being prepared 
by the Zoological .Society, under the super- 
vision of Director Toa-nsciid, by Mr. J. Stew- 
art Barney, arcliitcd The plans involve 
greatly improved architectural effect and will 
treble the present capacity of the aquarium 
The institution is by far the most pirpular of 
its kind in the world. The attendance, under 
the administration of the Zoological Society, 
has increased very rapidly. This year it will 
probably equal, if not exceed, four and a half 
millions 

Puns for the extension of the American 
Museum of Natural History are now being 
prepared by the trustees, and designs for the 
new west entrance pavilion and transept on 
Ninth Avenue will soon be submitted to the 
commissioner of parks. The committee on 
building and plans is also at work upon de- 
signs for the completion of tlic entire south 
half of the great museum of the future. The 
present building, erected between 1874 and 
1908, includes eight units, that is, the south 
transept (the original building), the south 
entrance pavilion (the second building), three 
facade wings (two on the south and one on 
the west) and 'two corner pavilions, completing 
the south fa^ado. The plans now in prepara- 
tion contemplate the addition of six units, 
more, which will complete the central hall and 
east and west transepts, the east entrance 
pavilion and the southeast facade. 

We learn froth Nature that the valuable 
collections of native Afrioan art made by Mr. 
E. Torday in the southern Belgian Congo arc 
-jiowteing classified and arranged by tlie an 
thOTiflBa. of the British Museum. The mo' 
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!>«. WalTeh M. Hitcuell, of Philadelphia, 
haa been appointed assistant profesaor of aa- 
tronomy in the University of Itichiaran. 

PeoFEasoa L. S. OiuawoLo has resigned the 
ohur of geology at the Missouri Scluxd of 
Mines, to give his entire time to consulting 
work. Professor Ony Henry Cox, formarly 
assistant professor of mineralogy and petrog- 
raphy, has been placed in charge of the depart- 
ment of geology and mineralogy. Mr. J. W. 
Hggleston has been appointed assistant pro- 
feasor of geology and mineralogy. lie ia a 
graduate of Ainherat and of Harvard and has 
taught geology and mineralogy in the Colo- 
rado School of Mines and Harvard University. 

The following changes occur this year in 
the biological department of the North Caro- 
lina College of Agricultural and Mechanical 
Arts ynd Experiment Stetion. Mr. P. L. 
Qainey, assistant soil bacteriologist, resigns to 
accept a fellowship in the Shaw School of 
Botany. Mr. B. B. Higgins, assistant bet- 
anist, resigns to accept the position as assist- 
ant in Cornell University. Mr. T. B. Stansel 
is appointed as assistant in soil baoteriolcgjr 
(experiment station). Mr. WarfWi C. Norloo 
is appointed as assistant in botany (cpQege). 

Da. Uawsesoe T--''*”'YBa has been appointed 
assistant proh /at mathematics at Whit- 
man OoU^. 

Maobick h. Domt, instructor in industrial 
chemistry at Lehigh University, has been ap- 
pointed assistant professor at the Univereity 
of North Dakota. 

Ma. J. W. Mavob, A.M. (Harvard), has been 
appointed instructor of soology at Syracnhe 
TJni.jf^iity, 

Da. L. AsoHorr, pmfeesor of pathology at 
Eteiburg, has been called to Wttnburg- 

DlSOVeam iND OOBBBBPmOBilCB 
WAtSa TM>OB CW lUM 

To THE EoiToa or SotEHoai' I Venture to 
hope that you will' regard the following com- 
munications as of interest to your readers. 

, ' C. Q. AUer 


Loweix OneiavAToav 
SWPLEMEKI TO BuiLOTltr No. 43 
Quotatiou from C. O. Abbot, “A Shelter for 
Observers cm Mount Whitney," Smithsonian Mis- 
oelUneous Coliections, Quarterly issue, Vol. 3, 
Part 4 (p. 603): “The observations of Director 
Campbell on the spectrum of Mars were entirety 
eonclusive in showing that water vapor, if present 
at all in the atmcMphere of Mars, is in less quan- 
tity than is contained in the extremely rare and 
dry part of the earth’s atmosphere which ts above 
Mount Whitney. In fact, no evidence at ell of 
waUr-vapor on Mars wan detected uy Campbell.” 


“Unfortunately, both Director Campbell and 
mysrll were on Mount Whitney during unusually 
unfavorable weather, for the whole eouihweet, 
including northern Mexico, was just at that time 
vlaitcd by floode of miu and cloudy weather. 
Such a oonditisu would not probably be met 
with at that season one year in ten." 

This admiseioD speaks for itself. The excessive 
uotatnrs must have pervaded the air generally 
to tha Biaiking of mcdsture on Mars. Even 
ordinarily eummer is the most unfavorable time 
for getting any resiilts, beoauee the eartVa mois- 
tun is then at a maximum. 

BtaTHsoRiAK IitariTtrtioH 

WABBIKOTOtt, D. 0., 
March 24i 1910. 

Dear Str: I have read Lowell Obeervatary Sup- 
plement to Bulletin Kth 43. The supplement Is 
Uusignsd and I do nabi,kBow but it af^y have 
aoeeped your endorsemeat. I wish tta author 
might have added In fairness the (ollowiag faete 
given in Lick Observatory BuIIetia No. Me, via.. 
Professor Campbell mode sppstrogiams No. I and 
No. 2 on SeptauAer 1, bo^een 10*30" and 13* 
Pac. St, time. Of speetrogram No. 1 he eayt, 
“ Little o ehowi ]^lnly but vwfj faintly )« tha 
Uartlah and both lunar speetra-, lew intaneely 
than on No. 3 and more strongly than on Ito; 2; 
cseeidlany ei)<wl in Jfari'and moon, aad o«bai)iiy 
not popceptlMy etronger in Non than ia the 
inbOB,'* Of epeottagram Na 2, ho aey% “In the 
Martian spoOtrum a ia 'dUBeutt to seoj H we woro 
examinheg tUi MarCian apaobnnn a« an tuk^ 
hpootrnm, We ehoitM matt 
»*a Imt. wttAosit iwWofjm* 

Ptofcltor MoAdie’a eltng payteetert who' |«fl 
OB xtb, Whitney at U*so* li!i*«ip* awi 



SCIENCE 


[V.S. V0L.XXXI. No. 808 


15“ 15"', Pac 8t time, on the lught of Septembor 
], 1U09, and after the first obBpr\ation the relative 
humidity was foiuid not to exceed 4 per cent , the 
vapor temnon not to exceed 0.16 millimeteT at 
any of these readings 

My statement quoted m Lowell Observatory 
Supplement refers to the weather in general dur- 
ing our stay on Mt Whitney, but refpiring to tiie 
weather on Spptember 1 and 2, Professor Camp- 
bell BtatcB. *‘No clouds were visible m any part 
of the aky on either night There had been a few 
clouds m the afternoons, but those clpared away 
completely at sunaet. There were no clouds m 
the forenoon of September 3. We can not doubt 

that consHlerablc moisture existed in the after- 
noons ond early evenings, and that later m the 

duced to a remarkably low quantity.” 

I was present, and saw all the spectra, and 
can confirm Profesaor CampbelPti description of 
them, and aUo his statement of the apparent- 
condition of the sky during ids observations I 
also verified the excollenco of definition of his 
apectroscopc If, as stated m the Lowell ObserMi- 

moisture must have pervaded the air gcneTHlIy to 
the masking of moisture on Mars,” it could not. 
m my judgment, have failed to have produced a 
little a bund of more noticeable ntrength both for 

No. 2. S ^ 

placed by a bulletin of the Jjowell Observatory 
m what I regard as a false light, I venture to 
hope you will do me the great favor to publish 
th.8 lettpr oonipletdy. 

By authority of the necretary. 

Very respectfully youro, 

C. G. Abbot, 

Director, A.)trofhyttoal OUermtory 
Director Percival Lowell, 

Lowell Observatory, 
h'lagstaff, Arizona. 

53 State Stbeei, Bostok, 

10 May, IBIO. 

Dear Sir: On my return from Europe toduy 
I find your note of March the twenty-fourth. 

I am very sorry that you ehould feel hurt hy 
a quotation of your own words, nor does it seem 
to mo that your letter changes them in the leant. 


and as to pulihshing tho letters It reoeives, this 
IS never done by the observatory. 

Believe me to he. 

Yours truly, 

Peboivai Lowell, 

ProfesBOr C G. Auliot, 

Director, ABlrophysieot Observatory, 
WnalniiBloii, D. C, 

BACTMIA LV THE TBOPIOS 

To THK Edihir op Soience: Allow me to 
eorrcct a statement made on page 618 in no. 
799 of SaENoc It readB: “As a matter of 
fact, the ordinary bacteria of northern lati- 
tudes do not flourish in tho tropics.” 

During the summers of IW and 1909 I 
had ample occasion, ns physiologist of the 
U S Experinicnt Station in Mnyaguea, Porto 
Rico, to CEaminc noils in this tropical island, 
] found that the moat common soil microbes 
of the north occur also tliero. Sacillui my- 
coides takes here as there the most prominent 
position, tlieu fallows BaciUut ntUilii and 
Bacillus hulyru.uH (Clast ndium) and then 
B fiuorcseens Ui/uefaciens Aiolabacler is 
found everywhere on the surface in great 
abutidiinee, A supcralnindance of microbes 
in these tropical soils is checked by a veiy 
rich infusorial life. Infusoria, Hagellata 
and Aiiuntia: devour continuously groat num- 
bers of microbes. Tho nitrogen content of the 
superficial soil-layers is doubtless due to a 
considerable extent to the dead and living 
bodies of these low animals. 

OSOAB LobW 


WOTATms 

THE SALAWEB OF I'llorESSORS 
While the umversities of the land are re- 
ccivmg the most munificent gifts, while mil- 
lions are devoted to the constniction of marble 
halls and ivory towers, the wives of tlie col- 
lege professors ^are trying to make both ends 
meet on their husbands’ average salary of 
$2,500 a year. The size of some professora’ 
families fails to support tlie theory of race 
suicide, but their stipends for training the 
youth of this great and wealthy country af- 
ford a pretty clear demonstration of the be- 
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ginnings of race butiucide amoug the more 
cultivated members of the race, flollege pro- 
fessors must be presentable socially and as 
be6tB their learned station. They have not 
the means to rear their faniilics. 

If the plight of the professors is evil, that 
of the assistant professors is worse. Consul- 
tation of Eradstrect’s tiibies shows that the 
Cost of living has increased 50 per cent, dur- 
ing tho period 111 which the assistant pro- 
fessor must serve before being [iroinoted. The 
young men who choose a career in a iinivcr- 
aity iniiat, of course, and gladly do, abandon 
expectation of riclies But they should be 
permitted to live, not merely to e.vist, on a 
wage that is exeeeiled by the brickla.ver’s 
After a general and speeifie investigation 
Professor Guido II. Marx, of Stanford Biii- 
vorsity, recently reported m Scib.sck that as- 
sistant professors have found their salaries 
inadetpiate to support jhem comfortably as 
celibates, and many are seriously debating 
whether to resign their positions 
' There is something unsound in university 
administration when the faeultios are so ill- 
paid. Possibly competition with the state 
universities, whicli are steadily voting per- 
centage increases of salary to their facultica. 
will stir the majority of privatel.v endowed 
institutions to action. But their trustees 

have boon too long asleep.— X Y. Timet. 

SCIENTIf'lC BOOKS 

National Antarctic Exi, edition, 1901-1904. 
Natural History, Yol. V. Loudon, British 
Museum, 1910. Seal Embryos, by Dr. H. 
W. MAttiiETT-Tius. 21 pp., 2 pi. Tuni- 
eata, by Professor W. A. Herdman. 20 pp., 
7 pi. Ifcopoda, by T. V. IIodbon. 77 pp, 
10 pi. Nemertinea, by Professor 1. 

JouBiM. 16 pp., 1 pi. Medusie, by E. T. 

Browne, 62 pp., 7 pi. Lichenos, by Dr. 0. 

V. Darbishihe. 11 pp., 1 pL, 4to. 

The fifth volume of the reports on the Nat- 
ural History of Captain Scott’s expedition to 
the Antarctic edited by Mr. Jeffrey Bell has 
now appeared and the preface states that 
another volume will probably eonduds this 
series of reports which has contained so 


much of value and so many additions to our 
knowledge of the Antarctic region. 

The seal ombr.vo8 ail belonged to Wed- 
dell’s seal and from the data aceompanynig 
them it seems that the period of gestation is 
about nine months, the young being born in 
October or November. They are covered at 
birth with u coating of hair ivbieh is shed 
daring the first month. Alter the second 
coat appears the young seal tuny take to the 
water, though it is not wcancil until some 
time later. The vihrisaiD precede the body 
hair in aiipenranee and were distinctly visible 
111 an embryo four inches long. In a very 
early embryo what is regarded as a trace of 
an external ear was detected. The examina- 
lioii of the inusciihir s.vstem seemed to lend 
some additional support to Mivart’s sugges- 
tion of a Liitriiie origin for the Phooida). 

The collection of Tunicata contained 
twenty-two siiecies; excluding the p'dagie 
forms there are thirty-three specimens be- 
longing to fourteen species. 

The Antarctic tunicate fauna is character- 
ized by the alaindance and large size of the 
individuals of a oumparativelv few species. 
Our knowledge of the fauna is still too 
limited to allow of a critical comparison with 
-that of the Arctic, but a certain similarity of 
families and genera is luiticeable. The 
strictly Antarctic region, south of latitude 
90° S. has already furnished some fifty 
siiocies of Tuuieata, of which Professor Herd- 
man gives a list. Ten new species are de- 
scribed, of which one is probably the largest 
Styela known. 

No less than twenty-five species of isopods 
were captureii. Bcmarkuble sexual variation 
was noted among the Arcturidffi. An inter- 
esting feature, first pointed out by Miss 
Hichardson, ia the presence of long peduncles 
supporting the eyes; these have now been oh-, 
served in seven Antarctic species. Mr, Hod- 
son gives a list of the known isopods of the 
Antarctic region of which twenty-nine out of 
one hundred and eleven are etrlctly Antarctic, 
eeven are also found , in the Arctic re^ona, 
and the remainder belong to the aubantarctio 
region. 
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The recent Antarctic explorations hare pro- 
duced a fair number of new Mcduaic, many 
of which have well-marked and intereatinE 
specific characters, but there ate only about 
three new genera. Probably, according to 
Dr. Browne, none of them will remain pe- 
culiar to the Antarctic when the ocean has 
been more thorougldy explored. The littoral 
Ilydromedusa) of the Antarctic have not yet 
been found in the Magellanic, South Austra- 
lian and New Zealand area.s : it looks as if they 
belong to an ancient stock which has long 
been isolated from the rest of the world hy 
the Great Southern Ocean. Aa evolution is 
proceeding more slowly in cold than in warm 
regions, the characters of an Antarctic me- 
dusa should ho more primitive than those 
from a warmer sea. Dr. Browne gives com- 
parisons which in a number of cases accm to 
sustain this view. Some very large Be.vpho- 
medusa! are reported, including a Dtphlmarin 
with arms twelve feet in length 

The lichen materia! brought back by the 
expedition included some twenty-five species 
and there are reeorded from the Antarctic 
continent and closely adjacent islands some 
eighty-eight lichens Of these thirt.v-eight 
are confined to the region between 60° and 
78° south latitude, as far aa known. The 
southern lichens do not present any new 
genera and occur in small quantities con- 
trasting with the abundance found in the 
Arctic regions. Four species were found pn 
the peaks of the Antarctic volcanoes, Mts 
Erebus and Terror, and of these three arc 
also inhabitants of the Arctic regions. That 
any indigenous organized object whatever 
can exist on these gloomy volcanic peaks 
cohered with and rising out of eternal ice and 
snow, seems almost miraculous! 

The plates of this volume ere of the usual 
high quality, and the whole character of the 
work is such as would be expected from the 
authorities of the British Muscnin. 

Wm. II. Dai.l 

Calalogue of the Lepidoptera Phatamm in the 

British Museum. Vol. IX.. Noctnidie, 1910. 

The present volume completes the aceount 
of the subfamily Acronyctinse of the Noo- 


tuidie. It contains 725 species in 185 geners, 
showing a total for the subfamily of 24188 
eiiecies in 385 genera. The volumes of this 
series are appearing with gratifying rapidity. 
\Vc have only recently noticed the publication 
of volume VIII. The present volume is on a 
par with its predecessors in general plan and 
execution. The table of genera for the sub- 
family is again repeated with final additions 
and correetiona aiid will now become fully 
available. 

IISRRISOX 0. DyAR 
V S Natioxal MrsEi n, 

Wahiiiaotox, D. C. 


BPEVIAh AKTICLKS 

os Tllf, MTiCTRl-M OF MARS AS PHOIOaRAPHRD 
WITH IIKill DISCEHSION ‘ 

Let us recall that the solar spectrum, R* 
viewed by terrestrial observers, is composite. 
Photospheric light, in passing out through 
the gases and vapors of the sun’s atmosphere, 
is selectively absorbed, with the result that 
many thousands of lines arc introduced into 
the spectrum. The transmitted light passes 
down through the earth's atmosphere to U>e 
observer, and the absorption by water vapor 
and oxygen in the terrestrial atmosphere in- 
trodiieee many hiiiidreds of additional lines, 
at definite points in the yellow, orange and 
red regions. The ohserved spectrum of the 
sun is in reality the aficctrum of the sun plus 
the spectrum of the earth. The spectrum of 
the moon, ao far as our present problem it 
coiieernod, is simply this sun-earth spectrum. 

The light from Mare is photospheric light, 
which passes out through the sun’s atmos- 
phere. thence down through the atmosphere 
of Mars to the planet’s crust, where a certain 
proportion is reflected out through the Mar- 
tian atmosphere, and thence down through 
the earth’s atmosphere to the observer. The 
so-called spectrum of Mars is in reality the 
sun’s spectrum plus Mare’s spectrum plus the 
earth’s spectrum.* Any water vapor and 

■Bcail at the April, 1910, meeting of tlie Na- 
tional Academy of Sciences. 

'A hltle of thu light would be reflected from 
the stmaapheric strata of various heights without 
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oxjeiin in the Kartian atmosphere should iii' 
tfoduoe the same absorption lines vhich are 
introduced by the earth’s atmosphere in the 
sun-earth spectrum. 

If the distance between Mare and the 
earth ie not chan^ring rapidly, the water 
tapor and oxygen lines from Mars and the 
lines from the earth will coincide. Vben this 
condition of coincidence exists, it is clearly 
a difficult problem to detect moderate quanti- 
ties of water vajior and oxygen in the Mar- 
tian atmosphere, for the evidence of Martian 
absorption will be overwhelmed by the ab- 
sorption of the richly laden terrestrial atmos- 
phere, esiwcially if the observer bo near sea 
level To hope for success, the observations 
should be made from a high-altitude station, 
at times when the overlying air strata carry 
a minimum of water vapor, and when tlie 
planet is as near the lenith as practicable; 
observing the lunar spectrum, under identical 
conditions, for comparison 

Because of the faintness of the Martian 
and lunar spectra, it has been found that we 
aia limited to low dispersion in visual obser- 
vations: and that when the distance between 
the two planets is constant or nearly so, low 
dispersion offers a more sensitive method than 
' high dispersion, even when photography is 
employed. 

Complying with the conditions in the two 
preceding paragraphs, the writers photo- 
graphed the spectra of Hers and the moon 
last September, from the summit of Ut. 

! Whitney. The conclusion drawn from that 
< investigation was, in brief, that the quantity 
I of any water vapor then existing in the eque- 
' torial atmosphere of Mars was too small to be 
■ detected by the speottographio methods avail- 
jable. This does not mean that the Martian 
1 atmosphere waa carrying no water vajicr, hut 
‘only that the quantity muit have been very 
imall. 

1 At times other than those when Mara is 
mear opposition, the earth and Mare ate rela- 
Msting down to the planet’s surface. On the 
kher hand, the rays did not, mi the present occa- 
Mon, pais tbroUf^ the planet's atmosphere at 
Wght angles to the strata, but tin average angle 
Of Incidence and reflexion waa about S0°. 


tively approaching or receding from one' 
another. Their relative velocity at quadra- 
ture may amount to 30 km., more or less, per 
second, depending upon the concurrence of 
favorable circumstances. 

When Mr. Campbell was photographing the 
spectrum of Mars, in Decemlier, 1806. with a 
Bowland grating, fourth order,' 608 lines per 
mill. (14,438 per inch), he realized tliat the 
Doppler-Fizeau principle offers great advan- 
tages, in theory, for solving the problem of 
the Martian atmosphere, for on photographs 
of the spectrum, made near quadrature, with 
sufficiently high dispersion, the Martian ab- 
sorption lines and the terrestrial absorption 
lines should be separated At that time 
(thirteen years ago) the method could not 
succeed, for all the prominent water vapor 
and oxygen lines are in the region on the red 
side of h5876, and the photographic dry 
plates then available were nut sufficiently 
sensitive to record this region. Even in the 
fairly sensitive region h 6700-^3800 the 
grating spectrograms of Mars were underex- 
posed. The auccessee of recent years in sensi- 
tizing dry plates to yellow, orange and red' 
light have encouraged the present effort to 
apply the method. 

A spectrograph, designed by Mr. Campbell 
to meet the requirements of the problem and 
iiaed in connection with the 80-inoh refractor, 
contains an excellent Micbelson five-inch 
plane grating (15,000 linos per inch) which 
gives a brilliant spectrum in the second order 
on one side, and this was utilized. The 
wooden mounting of the spectrograph was de- 
signed at all points to resist differential flex- 
ure during the intervals of exposure to the 
planet and to the moon. The instrument was 
adjusted, the observations were secured, and 
the measures and reductions of the spectro- 
grams were all made by Mr. Albrecht. 

It was planned to secure observations of 
Mars and the moon on or near January 17, 
1910, as the planet was in quadrature at that 
time. The spectrographic velocity of Mars 
with reference to the earth was then 18,8 km, 
per second, recession. Unfavorable weather 

• Aulrophutiaa! Journal, 6, 336, 1897. 
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delayed Beiiiowhat the carrying out of the 
program, hut fortunately the velocity re- 
mained nearly constant for aeveral weeUa, 
until aatisfactory observations were secured. 

With the spectrograph adjusted for the 
orange region, which is rich in water vapor 
abaorptiop, siicctrogranis of Mars were se- 
cured on .Tanuary 26 and 27 under poor at- 
mospheric conditions, and on February 2 
under excellent couditiona, our atnioaphere on 
this night being exceedingly dry. STcasurca 
of the available wat-r vapor Imea on these 
apectrograniB, 8 to 22 in number, establish 
that they were displaced svith reference to the 
lines of solar origin in the observed Martian 
spectrum by animints on the three dates cor- 
responding to velocities in the line of sight of 
13.7, 20.2 and 1S.3 km. iier second; weighted 
mean value. 1».2 km. The relative velocities 
of Mars, coinputeil from our knowledge of the 
orbits of the earth and Mars, amounted to 
19.1 kni. per second. The dispersion and slit- 
width employed were such that the water 
vapor lines originating in our atmosphere and 
any originating in Mara's atmosphere should 
have appeared side by siA, though not clearly 
separated. If the alslorptioas by the two 
planets were equal, the two sets of lines of 
equal iiitonaities should, in effect, have ap- 
peared as broad lines of double width, and 
the measured velocities should have been but 
half the computed velocities. The facts are 
that the terrestrial lines were not bordered 
nor increased in width by companion lines. 
When the micrometer wire was set succes- 
sively in the positions .which Martian ab- 
sorption lines would occupy, no traces of ab- 
sorption were found in these positions. In 
effect, Martian absorption did not exist to 
such an extent as to bo visible in the spec- 
trum, or to influence the mcasureraenta ra- 

With the spectrograph adjusted to the so- 
called “alpha” region at which in- 

cludes a largo number of oxygen absorption 
hues, two spectrograms were obtained on 
February 3. The observable oxygen lines, 
seven and six in number, were displaced with 
reference to the lines of solar origin hy 
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amounts corresponding to velocities in the 
line of eight of 18.8 and 17.4 km. per second. 
The veliwity computed from the elements of 
the orbits amounted to 19.1 km. The dis- 
crepancy of 1.0 km. is within the unavoidable 
error of measurement, Here again the ter- 
restrial oxygen lines were not liordered nor 
doubled in width by Martian lines. 

Tlic conclusions to be drawn from this in- 
vestigation are- The quantity of any water 
vapor existing above unit area in the equa- 
torial atmosphere of Mars was certainly less 
than one fifth that existing above Mt. Hamil- 
ton under the excellent conditions prevailing 
on February 2. The air temperature was 0“ 
tVntigradc, the relative humidity 33 per 
rent., the absolute humidity lit grama per 
cubic meter, and the renith distance 55‘. 

Likewise, the quantity of oxygen above 
unit area of Mars imist be small in compari- 
son with that in the earth’s atmosphere. 

It should bo nqicatcd that the rays of light 
utilized jud passed in efiect twice through 
the Martian atmosphere. 

W. W. CAMrniLt, 

. < / - SXUASTI.SN .\LE«aOHT 

LtCK OusxasdToBV, 

IlMIVXagiTV OF Cai.ifob.sia, 

April, 1910 
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THE AMZaiOAN rillLOSOMIlCAI. SOCOT-V 
At till! meetiog of the American Philaiiopliiaal 
Society, on May 20, the following paper was reafli 
Ou the /-nnctplo of Eelaliotly and tin 
nance Dr. Hobeut H. Houoh, UniversHy of 
Penasylvaiiia. 

The question was considercil only in its philo- 
sophical aspect The idea wos developed from the 
fundamental coocopls of dynnraios as formulated 
by Newton and Hertz, niiii extended to the field 
of eleotro-dynamice and optioe. 'I'lie validity of 
the principle u a mathematical concept was 
maintained. The equations of transfarmation 
were derived by purely mathematical ateps from 
two initial equations representing expsrimeioOl 

laws to the preienl probable error of obearvatlon: 

and the eoneequent relations of, the distances sad 
times involved and their respective units cob- 
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